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Heterocyclic derivatives of (4-phenylpipera2in-1-yl-ai7loxymethyl-1,3-dioxoian-2-yl)-methyl-1H- 
irnidazoles and 1H-1,2,4-triazoles, processes for preparing them and compositions containing them 

Backqround of the Invention 

In U S Pat No 3 936,470 and Belg. Pat. No. 837,831 there are described a number of 1-(1,3- 
dioxolan-2-ylmethyi)-1H-imidazoies and 1H-1,2,4-triazoles haying antifungal and antibacterial 
properties. The compounds of this invention differ from the foregoing essentially by the substitution of 
s the aryloxy-moiety with a 4-phenylpiperazinyl group, wherein said phenyl is further substituted with a 
heterocyclic radical which is attached to the phenyl group by a carbon-nitrogen bond. Similar 
compounds wherein a heterocyclic radical is attached directly to the aryloxy group by a carbon-nitrogen 
bond are described in DE- A- 2 803 870. 

w Description of the preferred embodiments , t * ^ A . , ^ . , ... u 

This invention is concerned with novel 1H-imidazo!e and 1H-1,2,4-triazoie derivatives which may 
structurally be represented by the formula: 

N 



15 



25 



30 



40 



45 



50 




N 

CH 0 Ar (I) 

20 cr^o y 

and the pharmaceutics lly acceptable acid addition salts and stereochemicaiiy isomeric forms thereof, 
wherein: , 

Q is a member selected from the group consisting of CH and N; ( 
Ar is a member selected from the group consisting of phenyl, thienyl, hatothienyl and substituted 
phenyl, said substituted phenyl having from 1 to 3 substituents each independently selected from the 
group consisting of halo, lower alkyi, lower alkyioxy and trffiuoromethyl; and 
the radical Y is a member selected from the group consisting of a 1 H-pyrrol-1 -yl radical of the formula 

35 R 1 - R 3 



(a) 



R 2/ V 



wherein R 1 , R 2 , R 3 and R* are each independently selected from the group consisting of hydrogen, lower 

alkyi, aryl and aryMower aikyl; 

a 1H-pyrazol-1-yl radical of the formula 



(b) 



wherein R s , R e and R 7 are each independently selected from the group consisting of hydrogen, lower 
alkyi, aryl and aryMower alkyi; 
55 a 1H-imidazol-1-yl radical of the formula 

R 8 

w 

R 9 ^R10 
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wherein R 8 is selected from the group consisting of hydrogen, lower alkyl, mercapto, lower alkylthio and 
aryl-lower alkylthio, and R 9 and R 10 are each independently selected from the group consisting of 
hydrogen, lower alkyl, aryi and aryl-lower alkyl; 
a 1H-1^,4-triazol-1-yl radical of the formula 

5 

R 11 

-yi 

wherein either of R 11 and R 12 is selected from the group consisting of hydrogen, hydroxy, mercapto, lower 
?s alkylthio and aryl-lower alkylthio, the remaining being selected from the group consisting of hydrogen, 
lower alkyl and aryl-lower alkyl; 
a 4H-1,2,4-triazoi-4-yl radical of the formula 



R 13 

20 M 



-N I (e) 



2, R 14 ' 

wherein R 13 is selected from the group consisting of hydrogen, mercapto, hydroxy, lower alkylthio and 
aryi lower alkylthio, and R 14 is selected from the group consisting of hydrogen, lower alkyl, aryi and aryl- 
lower alkyl; 

30 a 2,3-dihydro-4H-1,2,4-triazoI-4-yl radical of the formula 



0 »' 8 



35 -M' I (0 



> 16 / 



40 wherein R 1S is selected from the group consisting of lower alkyl and aryl-lower alkyl and R 18 is selected 
from the group consisting of hydrogen, lower aikyl, and aryl-lower alkyl; 
a 1H-1,2,3,4-tetrazoM-yi radical of the formula 



45 




wherein R 17 is selected from the group consisting of hydrogen, mercapto, lower alkyl, aryi and aryl- 
lower alkyl; 

wherein said aryi as used in the foregoing definitions is selected from the group consisting of phenyl 
and substituted phenyl, said substituted phenyl having from 1 to 3 substituents each independently 
selected from the group consisting of halo, lower alkyl, lower alkyloxy and trifluoromethyl. 

It is understood that radicals of formulas (c) and (g) wherein R 8 , respectively R 17 , stand for mercapto, 
as well as radicals of formulas (d) and (e) wherein R 11 or R 12 , respectively R 13 , stand for mercapto or 
hydroxy, may also exist in their tautomeric thioxo, respectively oxo, forms. Such thioxo and oxo forms, 
although not explicitely indicated in the above structures, are naturally intended to be within the scope 
of formula (I). 

The preferred compounds of this invention are Those where the 4-phenylpiperazinyl function is 
attached to the phenoxymethyl moiety in the para position. 

As used in the foregoing and in following definitions the term "halo" is generic to fluoro, chloro, 
bromo and iodo; and "lower alkyl" means straight and branched hydrocarbon radicals having from 1 to 
6 carbon atoms such as, for exampl , methyl, ethyl, 1 -methylethyl, 1,1-dimethylethyl, propyl, 1- 
methyipropyl, 2-methylpropyl, butyl, pentyl, hexyl and the like. 
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In order to simplify the structural representation of the compounds (I) and of certain starting 
materials and intermediates used in the preparation thereof, the 2-Ar-2-(1 H-imidazol-1 -ylmethyl or 1 H- 
1,2,4-triazol-1-ylmethyl)-1.3-dioxoian-4-yl group, wherein Ar is as previously defined, will hereinafter 
be represented by the symbol D: 



N 
I 

CH 2 Ar 
0^0 



15 Q = CH or N 

The compounds of formula (I) wherein Y Is as previously defined, but other than a radical of 
formula (c) or (g) wherein R 8 , respectively R 17 , is mercapto and other than a radical of formula (d) or {el 
wherein R 1t or R 12 , respectively R 13 , is mercapto or hydroxy, said Y being represented by Y' and said 

20 compounds being represented by the formula «'), can be prepared by O-alkyiating an appropriate 
phenol of formula (III) with a reactive ester of formula (UK 



O-al kylation 

D-CH 2 -W * HO J* -^T \—i \=J 



(ID (Hi) 



D-ChL-O 



In formula (II), W has the meaning of a reactive ester residue such as, for example, halo, preferably 
chloro, bromo or iodo, or a sulfonyioxy group such as, for example, methylsulfonyloxy or 4-methyl- 
40 phenylsulfonyloxy and the like. , . 

The reaction of (II) with (III) is carried out under art-known conditions of performing O-alkylations with 
reactive esters. The reaction is generally carried out in an appropriate reaction-inert organic solvent 
such as, for example, N,N-dimethyiformamide, N,N-dimethyIacetamide f hexamethylphosphorictri- 
amide, dimethylsulfoxide, 4-methyl-2-pentanone and the like, optionally in admixture with other 
45 reaction-inert solvents such as, for example, aromatic hydrocarbons, e.g., benzene, methyibenzene, 
dimethylbenzene and the like. Further it is advantageous to add to the reaction mixture an appropriate 
base such as, for example, an alkali metal hydride or carbonate, in order to enhance the rate of the 
reaction. Otherwise it may be advantageous to first convert the substituted phenol (III) into a metal salt 
thereof, preferably the sodium salt in the usual manner, e.g., by the reaction of (III) with metai bases 
50 such as sodium hydride, sodium hydroxide and the like, and to use thereafter said metal salt in the 
reaction with (II). Somewhat elevated temperatures are appropriate to enhance the reaction rate and 
most preferably the reaction is carried out at from 80°C to 130°C. 

The compounds of formula (I), wherein Y is as previously defined, can generally be prepared 
by cyclizing an intermediate of formula (IV) with an appropriately substituted aminobenzene of formula 
55 (V). y 

>>CH 0 -ChU-halo H 

N + NH 2-\J/ 



fT~\' "^CH-CH -halo 
D-CH 2 -0— {' 7 2 2 

\=/ (IV) 



(V) 

cyclization 



65 (I) 
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The reaction is carried out by stirring the reactants together in the presence of an appropriate Dolar 
solvent e.g., water, in admixture with an appropriate water-miscibie organic solvent such as for 
example, 2-propanol, 2-propanone and the like, preferably at an elevated temperature, in order to 
enhance the rate of the reaction, and, most preferably, in the presence of an appropriate alkali- or earth 
alkali metal iodide such as, for example, potassium iodide. 

The compounds of formula (I) can alternatively be prepared by N-alkylating a compound of formula (VI) 
with an appropriately substituted halo-benzene of formula (VII), following standard N-alkylatino 
procedures. y 



D-OU-0 



jry\j m 



(VI) 



halo-^y 



(VII) 



N-al kylation 



(!) 



Said N-alkylation may be earned out in the usual manner, e.g. by stirring the reactants together prefer- 
ably at somewhat elevated temperatures in an appropriate organic solvent such as, for example 
dimethylsulfoxide, dimethylformamide and the like, in the presence of an appropriate base such as for 
example, an alkali metal hydride or carbonate. 

Still another method of preparing the compounds of formula (I) is by cyclizing an appropriate inter- 
mediate of formula (VIII), wherein A is an amino group of a suitable derivative thereof, with an appro- 
priate cyclizing agent, following art-known procedures, and, if desired, introducing substituents into the 
thus obtained heterocyclic compounds. 



(VIII) 



cyclization 



(introduction of substituents) 



-> (I) 



The nature of A in formula (VIII), as well as the nature of the cyclizing agent to be used in the cyclization 
step, depend upon the meaning of Y in the desired compounds (I) as will be explained hereafter in more 
detail. 

35 . The compounds of formula (!) wherein Y stands for the radical (a), wherein R\ R 2 , R 3 and R 4 have 
the previously defined meaning, said compounds being represented by the formula (l-a) # can be derived 
from an appropriate amine of formula (Vlll-a) ( by cyclizing the latter with an appropriate dione of 
formula (IX-a) or a tetrahydro-2,5-di-(lower alkyloxy)furan of formula (IX-b). 
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(VHI-a) 



+ < 



1 II H o 

FV-C-CH-CH-C-FT 

(IX-a) 



or 



3 " 



O-Alkyl 



(IX-b) 



R r2 O-alkyl 
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(l-a) 



The reaction of (VI I l-a) with (IX-a) is conveniently carried out by stirring and reftuxing the reactants 
together in an appropriate solvent, e.g., a lower alkanol such as ethanol and the like, preferably, but not 
necessarily, in the presence of an appropriate base such as, for example, an alkali metal carbonate, e.g., 
potassium carbonate and the like. 

The reaction of (Vill-a) with (IX-b) is preferably carried out in a polar solvent, e.g., acetic acid and 

the like. , „ 

The compounds of formula (Vlll-a), used as intermediates herein, display strong antifungal and 
antibacterial properties themselves and both as useful intermediates herein and as antifungal and anti- 
bacterial substances they constitute an additional feature of this invention. 

The compounds of formula (I) wherein Y stands for the radical (b), wherein R s , R 6 and R 7 have the 
previously defined meaning, said compounds being represented by the formula (l-b), can be derived 
from an appropriate hydrazine of the formula (Vlll-b), which is usually employed in the form of an acid 
addition salt, by cyclizing the latter with an appropriate dione of formula (X). 




The reaction of (Vlli-b) with (X) is carried out following the same procedure as for the preparation of (I- 
a) starting from (Vlll-a) and (IX-a). When R 5 is hydrogen, the adjacent carbonyl group of (X) is prefer- 
ably acetalized prior to reacting said (X) with (Vlll-b) in order to obtain a pyrazole derivative wherein R 6 
is unambigously located at the 5-position. Mixtures of position isomers which can otherwise be ob- 
tained when using unacetalized aidehydes or ketones of formula (X) may be subjected to standard 
isolation and purification procedures to separate the pure constituents from each other. 

The compounds of formula (I) wherein Y stands for a radical (c) wherein R 9 and R 10 are as previously 
defined and wherein R 8 stands for mercapto, said compounds being represented by the formula (l-c-1 ), 
can be prepared by cyclizing an appropriate isothiocyanate of formula (Vlll-c) with an appropriate 
amino-ethanone or amino-acetaldehyde of formula (XI). 
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The reaction of (VI IM with (XI) is conveniently carried out by stirring, preferably under heatina the 
reactants together in a suitable organic solvent such as a lower alcohol, e.g., 2-propanol in the 

hydrogen Sfinate^"' 8 * 6 ***** ^ 6Xample ' an alka,i or earth aika,i metal carbonate or 

The compounds of formula (I) wherein Y stands for the radical (c) wherein R 9 and R 10 are as previouslv 

tfn « IS h f 3 !l dS f « hYdr0gen ' $aid com P° unds b eing represented by the formuk* <l-c-2) 
can easily be obtained by desulfurating a compound of formula (l-c-1) in the usual manner q bv 
treating the latter with Raney nickel or with diluted nitric acid. manner, e.g., toy 

The compounds of formula (I) wherein Y represents the radical (c) wherein R 9 and R 10 are a* nr^lm ,<=k, 

b^SS^S ft? 1 ?!" R8 I '° Wer '"W 0 a'Mthii/said compose R p^S 

by the formula (l-c-3) can be prepared by sub ecting the corresponding compounds of formula (l-c-1) 
to « standard S-alkylat.on w,th a su.table reactfve ester of the formula (XII). wherei . R ?is 3er alkyl or 
aryl-lower alkyl and wherein W is as previously defined. Y 

In turn the compounds of formula (l-c-3) may be desulfurated yielding the compounds of formula 

U-c-ii/. 

The foregoing reactions are schematically illustrated as follows: 



(l-c-1) 




desulfuration 



N /—\ 

D-CI-L-O 



.10 



( l-c-3) 



desulfuration 



D-CHo-0 



10 



(l-c-2) 



The compounds of formula (I) wherein Y is the radical (d), wherein R 11 represents XH, X being 0 or S, 
and wherein R 12 is hydrogen, lower alkyl or aryl-lower alkyl, said R 12 being represented by R 12 and said 
compounds by the formula (l-d-1), can be prepared by cyclizing a hydrazinecarbothioamide or a 
hydrazinecarboxamide of formula (VIII-d-1) with an appropriate carboxylic acid of the formula 



55 



60 



R 12 a — C — OH 



(XIII) 



or a functional derivative thereof such as, for example, an acyl halide, an ester, or preferably an imid- 
so amide of the formula 

NH 



R 12 a — C— NH 2 



(Xlll-a) 



The reaction is conveniently carried out by stirring and heating the reactants together in an 
appropriate organic solvent, e.g., a lower alkanol such as, for example, 2-propanol, butanol and the like. 

The compounds of formula (l-d-1) may alternatively be prepared by first acyiating (VIII-d-1) with an 
appropriate anhydride (Xlll-b) or an alkanoyl halide (Xlll-c), derived from a carboxylic acid (XIII), to 
?wH in . an ,ntermed,ate of formula (XIV), and, subsequently, cyclizing the latter by stirring and heating 
(XIV) in an alcoholic alkaline medium. 



65 
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x 




(XIV) 



The intermediates of formula (VNI-d-1), used as starting materials herein, may be prepared by the 
reaction of an alkali metal isothiocyanate, e.g., potassium isothiocyanate, with the corresponding 
30 hydrazine derivative of formula (Vlll-b). 

Still another method of preparing the compounds of formula (l-d-1 ) is by reacting a hydrazine hydro- 
chloride of formula (Vlll-b) with a compound of formula (Xlll-d) wherein X is 0 or S, in N,N-diethyl- 
ethanamine, washing the reaction mixture with water, evaporating off the solvent and thereafter 
stirring and heating the residue in a mixture of dichloromethane and ethanoi in the presence of alkali. 

35 

0 

|| N,N-diethylethanamine 

(Vlll-b) + X=C=N-G— R ,2 a ► (l-d-1) 

NaOH 

40 (Xill-d) dichloromethane 

ethanoi 

The compounds of formula (I) wherein Y stands for the radical (d) wherein R 12 is R 12 a and wherein R 11 is 
hydrogen, said compounds being represented by the formula (l-d-2), can easily be prepared by de- 
45 sulfurating a corresponding compound of formula (l-d-1), wherein XH is SH, said compounds being 
represented by the formula (l-d-1 -a) following the same procedure as for the desulfuration of (i-c-1) to 
prepare (l-c-2). 

The compounds of formula (I) wherein Y stands for the radical (d) wherein R 12 is R 12 a and wherein R 11 is 
lower alkylthio or aryl-lower alkylthio, said compounds being represented by the formula (l-d-3), can be 
so obtained by S-alkylating a compound of formula (l-d-1 -a) with a reactive ester of formula (XV-a), 
wherein W has the previously defined meaning and wherein R 11 a stands for lower alkyl or aryl-lower 
alkyl, following the same procedure as for the preparation of (l-c-3) starting from (l-c-1) and (XII). 

Following the same desulfurating procedure as described hereinabove, the compounds of formula 
(!-d-3) may be converted into the compounds of formula (l-d-2). 
55 The foregoing reactions are schematically illustrated as follows: 



60 
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SH 




The compounds of formula (I) wherein R 12 is XH, X being 0 or S f and wherein R 11 is hydrogen, lower 
alkyl or aryMower alkyl, said R 11 being represented by R" b and said compounds by the formula (l-d- 
4), may be prepared by cyclizmg an appropriate (aminocarbonyl)- or (aminothiocarbonyl)hydrazine of 
40 formula (VIII-d-2) with an appropriate carboxylic acid (Xlll-d) or a functional derivative thereof, e.g., an 
acyl halide, an ester or, preferably, an imidamide. 

Said reaction is preferably carried out in the presence of an appropriate organic solvent, e.g., a 
lower alkanol such as, for example, 2-propanol, butanol and the like. 



so 




( VIII— d-2) or a derivative thereof 



60 




65 (l-d-4) 
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The compounds of formula (I) wherein Y represents the radical (d) wherein R 12 is hydrogen and 
wherein R 11 has the meaning of R 11 b , said compounds being represented by the formula (I-d-5), may be 
prepared by desulfurating a compound of formula (l-d-4) wherein X is S, (l-d-4-a), e.g., by treating the 
latter with Raney-nickel or with diluted nitric acid. 

The compounds of formula (I) wherein Y represents the radical (d) wherein R 12 is lower alkylthio or 
aryl-lower alkylthio and wherein R 11 has the meaning of R n b ; said compounds being represented by the 
formula O-d-6}, may be prepared by S-aikylating a compound of formula (l-d-4-a) with a reactive ester 
of formula (XV-b), wherein W is as previously described and wherein R 12 b is lower alkyl or aryl-lower 
aikyl, following the previously described procedure for the preparation of (l-c-3) starting from (l-c-1) 
and (XII). 

Following the desulfurating procedure described hereinabove, the compounds of formula (l-d-6) 
may in turn be converted into the compounds of formula (l-d-5). 
The foregoing reactions are schematically illustrated as follows: 




( l-d-5) 



The compounds of formula (I) wherein Y stands for a radical of formula (e) wherein R 14 has the 
previously defined meaning and wherein R 13 stands for mercapto or hydroxy, said R t3 being represen- 
ted by XH, wherein X is 0 or S and said compounds by the formula (l-e-1 ), can be derived from an inter- 
mediate of formula (VIH-e) by cyclizing the latter with an appropriate imidamide of formula (XVI) or an 
acid addition salt thereof. 
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NH-C-NH-NhL 



( Vlll-e) 



NH 

14 11 
+ R 14 -C-NH 2 

(XVI) 
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XH 



D-CH„-0 



(l-e-1) 



The cyclization may be carried out according to methodologies known in the art, for example, by 
mixing and melting the reactants together, if desired, in the presence of an appropriate reaction-inert 
organic solvent having a relatively high boiling point such as, for example, 1,1'-oxybis(2-methoxy- 
ethane). 

The compounds of formula (!) wherein Y stands for the radical (e) wherein R 14 is as previously 
defined and wherein R 13 stands for lower alkylthio or aryl-lower alkylthio, said R 13 being represented by 
SR 13 a , wherein R 13 a is lower alkyl or aryl-lower alkyl, said compounds being represented by the formula 
(I-e-3), can be prepared by S-alkylating a compound of formula (l-e-1) wherein R 13 is — SH f (l-e-1 -a), 
with a reactive ester of formula (XVII), wherein W has the previously defined meaning, following art- 
known procedures. 

The compounds of formula (i) wherein Y stands for the radical (e) wherein R 14 is as previously 
defined and wherein R 13 stands for hydrogen, said compounds being represented by the formula (I-e-2), 
can be prepared by desulfurating a corresponding compound of formula (l-e-1 -a) or a compound of 
formula (l-e-3), following standard desulfuration reactions as previously described herein. 

The foregoing reactions are schematically illustrated as follows: 



D-ChL-0 



/~~\ 



SH 



( i-e-1-a) 



desulfuration 



R 13 a W (XVII) 



SR 



13 



D-CHU-0 



■or. 



fM30r 



(l-e-3) 



desulfuration 



0-CH 2 -O Jf^^l^ ^ 1 \=/ R 14 

(I— e— 2> 
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The compounds of formula (I) wherein Y represents a radical (f) wherein R 15 and R Tfl have the 
previously defined meaning, said compounds being represented by the formula (l-f), can be derived 
from an appropriate compound of formula (I-e-1), wherein XH stands for OH, (l-e-1-b), by N-alkylating 
the latter with an appropriate reactive ester of formula (XVlii), wherein W and R 15 have the previously 
5 defined meanings. 



ro 



15 



20 




Said N-alkylation may be carried out in the usual manner, e.g., by stirring and heating the 
reactants together in an appropriate organic solvent such as, for example, dimethylsulfoxide and the 
like, in the presence of an appropriate base such as, for example, an alkali metal hydride or carbonate. 
The compounds of formula (I) wherein Y stands for the radical (g) wherein R 17 is as previously 
25 defined, but other than mercapto, said compounds being represented by the formula (l-g-1) and said 
R 17 by R 17 a , can generally be derived from an intermediate of formula (VIH-a) by cyclizing the latter with 
an azide, preferably an alkali metal azide, e.g., sodium azide, and an appropriate 1,1M"-tri(lower 
alkyioxy)-alkane of formula (XIX) in an appropriate acidic medium, e.g., acetic acid, preferably under 
heating. 

30 17 

{ VIH-a) « N 3 * R a -C[0-{loweralkyl)l 3 — > 



( XIX) 




(i-g-1) 



The compounds of formula (!), wherein Y stands for the radical (g) wherein R 17 stands for 
45 mercapto, said compounds being represented by the formula (l-g-2) can be obtained by cyclizing an 
isothiocyanate of formula (Vlll-c) with an appropriate azide, preferably sodium azide, in an appropriate 
organic solvent, e.g., a lower alkanol such as methanol, ethanol, 2-propanol and the like, in the 
presence of alkali. 

SO ( VIII— c) A N" 3 > 



55 




Said cyclization reaction may also be carried out by stirring (VHUc) with an azide in the presence 
of an appropriate quaternary ammonium salt, preferably N,N,N-triethylbenzenemethanaminium 
chloride, in a suitable solvent system such as, for example, water, preferably in admixture with an 
55 appropriate organic solvent such as, for example, 1 ,4-dioxane, to better solubilize the reactants. 
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tinn ™™ P T?,° f f0 \ mi i! a ( !,"?t v r i herein R " is ^ogen. d-g-3). may be prepared by desulfura- 
ting a compound of formula (l-g-2) following art known procedures. 



N-N 



desulfu ration 



D-CH 2 -0 

(1-9-2) 



N-N 

\ I 

N 



D-CH o -0 

d-g-3) 

Th^ imidazole- and triazole-derivatives of formula (I), obtained in base form in the foregoing pre- 
parations, may be converted to their therapeutically useful acid addition salts by reaction with an 
appropriate acid, as, for example, an inorganic acid such as hydrohalic acid, i.e., hydrochloric, hydro- 
bromic or hydroiodic acid; sulfuric, nitric or thiocyanic acid; a phosphoric acid; an organic acid such as 
acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, 1,4- 
butanedioic, (Z)-2-butenedioic, {E)-2-butenedioic, 2-hydroxy-1 ,4-butanedioic, 2,3-dihydroxy-1 ,4- 
butanedioic, 2-hydroxy-1 ,2,3-propanetricarboxylic, benzoic, 3-phenyl-2-propenoic, a-hydroxy- 
benzeneacetic, methanesulfonic, ethanesulfonic, 2-hydroxyethanesulfonic, 4-methyfbenzenesulfonic, 
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic, 2-phenoxybenzoic or 2-acetyloxybenzoic acid. The salts 
are in turn converted to the corresponding free bases in the usual manner, e.g., by reaction with alkali 
such as sodium or potassium hydroxide. 

A number of the intermediates and starting materials used in the foregoing preparations are 
known compounds, others may be prepared according to art-known methodologies of preparing similar 
compounds and some of them are novel and consequently their preparation will be described here- 
after. 

The intermediates of formula (III), wherein Y' has the previously defined meaning, can generally 
be prepared from the corresponding methoxy-substitutedcompounds of formula (XX) by converting the 
methoxy group of the latter into a hydroxy group by acid hydrolysis using a strong non-oxidizing mineral 
acid such as, for example, hydrobromic acid in glacial acetic acid. 



■or 



OCT 



CK,-0-<' *J ^ f > (Ml) 

(XX) 

The intermediates of formula (XX), used as starting materials herein, can be obtained by cyclizing 
a N,N-bis(2-haloethyl)-4-methoxybenzenamine of formula (XXI), with an appropriate benzenamine of 
formula (XXII), wherein Y' has the previously defined meaning, following the same procedure as 
described for the preparation of (I) starting from (IV) and (V). 



v CH 2 -CH 2 -halo 
( XX| ) (XXII) 

The preparation of the compounds of formula (XXI) is described in J. Chem. Soc, 1949, 
183—191. 

The intermediates of formula (XX) can alternatively be prepared by cyclizing an appropriate inter- 
mediat of formula (XXIII), wher in A is an amine group or a d rivativ th reof, with an appropriate 
cyclizing agent and, if desired, introducing appr priate substituents into the thus obtained heterocyclic 
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compounds, following the previously described methods for the preparation of compounds (I) starting 
from (VIII). 

/ — \ [TV* 

, * N N— II **) cyclization 

[T\^ \_J\J > (xx) 



CH 3 -0 ^ j (introduction of substituents) 

(XXIII) 

10 

The intermediates of formula (XXIII) wherein A stands for an amino group, (XXIil-a), can be 
prepared by N-alkytating a compound of formula (XXIV) with an appropriate chloro-nttrobenzene (XXV), 
following standard N-aikylating procedures, and subsequently reducing the thus obtained nitro- 
compound (XXVI), e.g., by catalytic hydrogenation in a relatively polar solvent, such as, for example, 
15 methanol, in the presence of an appropriate catalyst, e.g., palladium on charcoal. 



20 



25 



CH ~™ ^ ^ 



N0 2 

in/"~""\jh « ci -/lr N - aikyiati ° n 



(XXIV) (XXV) 

NO, 



CH 3 -0 -i' ~V \-— I 



^hJFj*^ " reduction 



30 ( XXVI ) . . . 



35 CH3-O ^ 

(XXIII-a) 

The intermediates of formula (XXIII), wherein A represents an isothiocyanate group, (XXIII-b), can 
40 be derived from an appropriate compound of formula (XXill-a), by treating the latter with carbon di- 
sulfide in the presence of dicyclohexyicarbodiimide, preferably in the presence of an appropriate organic 
solvent such as, for example, pyridine. 



(XXIil-a) + CSo + 
45 c 



N«C-S 



cH3 "°"(3 r ^ 



( XXlII-b) 

55 The intermediates of formula (XXIII), wherein A stands for a hydrazinecarbothioamide group, 

(XXM-c-1 >, can be derived from a compound of formula (XXIII-b), by stirring and heating the latter with 
hydrazine hydrate in the presence of an appropriate solvent such as, for example, 1 ,4-dioxane and the 
like. 

S 

60 II 

NH-C-NH-NH 2 

(XXUI-b) + NH 2 -NH 2 » CH 3 0 -^"""^--t/ 1"^^ 

65. (XXIH-c-1) 
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The intermediates of formula (XXIII), wherein A stands for a hydrazinecarbonamide group (XXIII- 
c-2), can be derived from a compound of formula (XXIII-a), by stirring and heating the latter with 
phenylcarbonohalogenidate in an appropriate solvent, e.g., dichloromethane, in the presence of an 
appropriate base such as, for example, pyridine and the like, and subsequently reacting the thus 
obtained (XXIll-d) with hydrazine hydrate in the presence of an appropriate solvent, e.g. 1 4-dioxane 
and the like. 



O 

(XX!l|_a) * halo 



to 



IS 



20 



25 



-Lo-Q 



NH — C — 0 \ 

(XXUr-d) 



NH„-NhL .hLO 



, l , k NH— C— NH— NH r 



(XXIH-c-2) 

The intermediates of formula (IV) can be prepared by O-alkylattng a 4-amino-phenol of formula 

(XXVI) with a reactive ester of formula (II), following the same procedure as previously described 
30 herein for the preparation of (!'), and subsequently reacting the thus obtained compounds of formula 

(XXVII) with an appropriate dihaloethane, following the method described in J. Chem. Soc, 1949 
183—191. 



35 D-CH 2 -W * HO -^""^ 2 O-alkylation 

(II) (XXVI) 

40 fV * halo-CH -CH -halo 

D .CH 2 -0~^ 2 2 . (IV) 



45 



50 



(XXVII) 

The intermediates of formula (V) and the starting materials of formula (XXII) can generally be pr - 
pared by reducing a corresponding nitro compound of formula (XXVIII), respectively (XXVIil-a) e.g., by 
catalytic hydrogenation in a relatively polar solvent such as, for example, an alkanol, in the presence of 
an appropriate catalyst e.g., platinum on charcoal. 



Y Y 

N0„ / 



(XXVIII) ( v > 

Y» .Y' 

^-Cj > nh2 ^Cj 

(XXVIII-a) (XXII) 
65 The starting materials of formula (XXVIII), respectively (XXVIII-a), can be prepared starting from 



55 



60 



15 



0 006 711 



70 



appropriate precursors, following art-known procedures as previously described herein for the prepara- 
tion of compounds of formula (I) starting from (VII!) and an appropriate cyclizing agent. 

The intermediates of formula (VI) can be obtained by 0-aIkylating an appropriate compound of 
formula (XXIX) with a reactive ester of formula (II), following standard O-alkyiation procedures. 

fl / \ O-oxyl ation 
D-CHo-VV + HO 4' 4— N NH __J ± 

(II) (XXIX) 

(VI) 



Starting materials of formula (II) wherein Q stands for CH and methods of preparing the same are 
described in Beig. Pat. No. 837,831. In general the reactive esters of formula (II) can be prepared along 
15 the following sequence of reactions. 

An appropriate l-Ar-2-bromoethanone of formula (XXX) is subjected to a ketalization reaction 
with 1,2,3-propanetriol following methodologies analogous to those described in Synthesis, 1974, (I), 
23. 

In a preferred manner of carrying out the reaction both reactants are refluxed together for several 

20 hours with azeotropic water removal in an appropriate organic solvent preferably in the presence of a 
simple alcohol, such as, for example, ethanol, propanol, butanol, pentanol and the like, and in the pre- 
sence of an appropriate strong acid such as 4-methylbenzenesulfonic acid. Suitable organic solvents 
are, for example, aromatic hydrocarbons, such as benzene, methyibenzene, dimethylbenzene and the 
like and saturated hydrocarbons, such as cyclohexane. 

25 The thus obtained droxolane (XXXI) is then reacted with benzoyl chloride to obtain a benzoate of 
the formula {XXXID and the latter is subsequently reacted with 1H-imidazoIe or 1H-1,2,4-triazole. Said 
reaction is preferably carried out by stirring and heating the reactants together in a suitable organic 
solvent, e.g., N,N-dimethylformamide, in the presence of an appropriate strong metal base, e.g. r sodium 
methanolate, to obtain an intermediate of the formula (XXXIII). The desired reactive esters of formula 

30 (II) are then conveniently prepared by first hydrolyzing (XXXIV) in alkaline medium and thereafter 
converting the hydroxy group of the thus obtained (XXXV) into a reactive ester thereof according to 
methodologies generally known in the art. For example, methanesulfonates and 4-methyibenzene- 
sulfonates are conveniently prepared by the reaction of the alcohol with methanesuifonyi chloride or 4- 
methylbenzenesulfonyi chloride and halides may be prepared by the reaction of the alcohol with an 

35 appropriate haiogenating agent such as, for example, thionyi chloride, phosphor pentachloride, phos- 
phor pentabromide, phosphoryi chloride and the like. When the reactive ester is an iodide, it is prefer- 
ably prepared from the corresponding chloride or bromide by the replacement of that halogen with 
iodine. ' 
The foregoing reactions may be illustrated as follows: 

40' 

0 OH 

II i 
Br — CH 2 — C— Ar + HO— CH 2 — CH— CH 2 — OH > 

(XXX) 

45 . 



50 
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Br-CH 2 . . Ar 



qX^Cq C e H c COCl 

1 — k 



CH 2 0H 



H 



jo 



15 



20 



25 



( XXX! ) 



1H-imidazole or 1H-1,2 t 4-triazole 



NaOCH 3 /DMF 



(XXXII) 



D" 



N 

I 

CH 



0 
I 

C-0 

I 

C 6 H 5 



0^0 



CH 2 0-C-C 6 H 5 



30 



(XXXIII) 



35 



40 



45 



50 



55 



60 
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OH" 



r- N 
l| 

l 



CH 2 Ar 

o^N> 

L 



CH 2 -OH 



{ XXXIV) 



reactive ester formation 



(II) 

From formula (I) it is evident that the compounds of this invention have at least two asymmetric 
carbon atoms in their structures, namely those located in the 2- and 4- position of the dioxolane 
nucleus, and consequently they can exist under different stereochemically isometric forms. The stereo- 
chemicaliy isomeric forms of (I) and the pharmaceuticalfy acceptable acid addition salts thereof are 
intended to be within the scope of this invention. 

The diastereomeric racemates of (I), denoted as cissand trans forms respectively, according to the 
rules described in C.A., 76, Index Guide, Section IV, p. 85 (1972), may be obtained s parat ly by 
conventional methods. Appropriate methods which may advantageously b employ d therefore 
include, for example, selective crystallization and chromatographic separation, e.g. column-chromato- 
graphy. 

Since the stereochemical configuration is already fixed in a number of intermediate compounds, 
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e.g., in intermediates of the formulas (II), (IV), (VI) and (VIII) it is also possible to separate cis and trans 
forms at this or even an earlier stage, whereupon the corresponding forms of (f) may be derived there- 
from in the previously indicated manner. The separation of cis and trans forms of such intermediates 
may be performed by conventional methods as described hereabove for the separation of cis and trans 
5 forms of the compounds (I). ^ # 

It is evident that the cis and trans diastereomeric racemates may be further resolved into their 
optical isomers, cis(+), cis(-), trans(+) and trans(-) by the application of methodologies known to 
those skilled in the art. 

The compounds of formula (I) and the pharmaceutically acceptable acid addition salts thereof are 
10 useful agents in combatting fungi and bacteria. For example, said compounds and acid addition salts 
thereof were found to be highly active against a wide variety of fungi such as, for example, Micro- 
sporum canis, Ctenomyces mentagrophytes, Trichophyton rubrum, Phialophora verrucosa, Crypto- 
coccus neoformans, Candida tropicalis, Candida albicans, Mucor species, Aspergillus fumigatus, Sporo- 
tricum schenckii and Saprolegnia species, and against bacteria such as, for example, Erysipelotrix 
is insidiosa. Staphylococci such as Staphylococcus hemolyticus and Streptococci such as Streptococcus 
pyogenes. In view of their potent, local as well as systemic, antimicrobial activity the compounds of this 
invention constitute useful tools for the destruction or prevention of the growth of fungi and bacteria 
and more particularly they can effectively be used in the treatment of subjects suffering from such 
microorganisms. . . 

20 The strong antimicrobial activity of the compounds (I) is clearly evidenced by the data obtained in. 

the following experiments, which data are only given to illustrate the useful antimicrobial properties of 
alt the compounds (i) and not to limit the invention either with respect to the scope of susceptible 
microorganisms nor with respect to the scope of the formula (I). 

25 Experiment A: 

Activity of compounds (I) against vaginal candidosis in rats. 

Female Wistar rats of ±100g body weight are used. They are ovariectomized ann hysterecto- 
mized and after three weeks~of recovery, 100/ig of oestradiol undecylate in sesame oil is given sub- 
cutaneously once a week for 3 consecutive weeks. The thus induced pseudo-oestrus is controlled by 

30 microscopic examination of vaginal smears. Food and water are left available ad libitum. The rats are 
infected intravaginaliy with 8.10 s ceils of Candida albicans, grown on Sabouraud broth for 48 hours at 
37°C and diluted with saline. The date of infection varies from day +25 to day +32 after surgical 
intervention, depending on the appearance of signs of induced pseudo-oestrus. 

The drugs under investigation are administered orally once a day for two days starting from the 

35 day of infection. For each experiment there are placebo treated controls. The results are assessed by 
taking vaginal smears with sterile swabs on several days after the infection. The swabs are put into 
Sabouraud broth in petri-dishes and incubated for 48 hours at 37°C. If no growth of Candida albicans 
occurs, i.e., when the animals are negative at the end of the experiment, this is due to drug admini- 
stration because it never happens in placebo-treated controls. 

40 The table below gives the lowest oral doses of the drug under investigation which is found active 

at the 1 4th day after infection. 

Experiment B: 

Activity of compounds (I) against crop candidosis in turkeys. 

45 Turkeys of 14 days oid are infected in the crop with 4.1 0 6 Candida albicans cells, grown on Sab- 

ouraud broth for 48 hours at 37 °C and diluted with saline. The volume of the inoculum is 1 ml. The 
drugs under Investigation are premixed in 500 mg of lacton and thereafter admixed in 1000 g of meal 
without any additives. The concentration of the drug under investigation in the meal is expressed in 
mg/kg. ^ . £ t 

so The animals are given the medicated feed for 1 3 consecutive days starting on the day of infection. 
At the end of the experiment all animals are sacrified. At autopsy the crops are removed, emptied and 
grinded in an ultra-turrax mixer in 1 5 ml of sterile saline. Colony counting is done on Sabouraud agar 
and the results given in the table represent the ED 50 , i.e., the dose of the drug whereby the crops of 50% 
of the animals are completely negative for Candida albicans. 

ss The compounds listed in the table are intended to illustrate and not to limit the scope of the 
present invention. 
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In view of their antifungal and antibacterial properties this invention provides valuable 
compositions comprising the subject compounds of formula (i) or acid addition salts thereof as the 
active Ingredient in a solvent or a solid, semi-solid or liquid diluent or carrier, and, in addition, it provides 
an effective method of combatting fungal or bacterial growth by use of an effective antifungal or 
antibacterial amount of such compounds (I) or salts thereof. Antifungal and antibacterial compositions 
comprising an effective amount of an active compound (l) f either aione or in combination with other 
activ th rapeutic ingredients, in admixture with suitable carriers may be readily prepared according to 
conventional pharmaceutical techniques for the usual routes of administration. 
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Preferred compositions are in dosage unit form, comprising per dosage unit an effective quantity 
of the active ingredient in admixture with suitable carriers. Although the amount of the active ingredient 
per unit dosage may vary within rather wide limits, dosage units comprising from 50 to 500 mg and 
more particularly from 100 to 250 mg of the active ingredient are preferred. 
5 The following examples are intended to illustrate and not to limit the scope of the present 

invention. 

Unless otherwise stated all parts therein are by weight. 
A) Preparation of intermediates: 

10 

Example I 

A mixture of 13.4 parts of 1-{4-methoxyphenyl)piperazine dihydrochloride, 7.9 parts of 1-chloro- 
4-nitrobenzene, 1 0 parts of potassium carbonate and 90 parts of N,N-dimethylformamide is stirred and 
refluxed overnight The reaction mixture is diiuted with water and the product is extracted twice with 
is trichloromethane. The combined extracts are dried, filtered and evaporated. The residue is triturated in 
4-methyl-2-pentanone. The product is filtered off and crystallized from 1 ,4-dioxane f yielding 1 0.5 parts 
(67%) of 1-(4-methoxyphenyl)-4-(4-nitrophenyl)piperazine; mp. 195.1°C. 

A mixture of 12 parts of 1-(4-methoxyphenyl)-4-(4-nitrophenyl)piperazine, 200 parts of methanol 
and 225 parts of tetrahydrofuran is hydrogenated at normal pressure and at room temperature with 2 
20 parts of paliadium-on-charcoal catalyst 1 0%. After the calculated amount of hydrogen is taken up, the 
catalyst is filtered off and washed with N,N-dimethylacetamide. The filtrate is poured onto water. The 
precipitated product is filtered off and crystallized from 1-butanoi, yielding 8 parts (74%) of 4-[4-(4- 
methoxyphenylM-piperazinylJbenzenamine; mp. 191.8°C. 

25 Example I! 

To a stirred and cooled (ice-bath) mixture of 5 parts of N,N'-methanetetraylbis[cycio- 

hexanamine], 25.2 parts of carbon disulfide and 40 parts of pyridine are added 6 parts of 4-[4-(4- 

methoxyphenyl)-1-piperazinyl]benzenarnine and the whole is stirred first for 1 hour in an ice-bath and 

further for 2 hours at room temperature. 35 Parts of 2,2'-oxybispropane are added and the whole is 
30 stirred for 30 minutes. The precipitated product is filtered off and crystallized from 4-methyl-2- 

pentanone. The product is filtered off again and recrystallized from 1 ,4-dioxane, yielding 2.45 parts of 

1-(4HSothiocyanatophenyl)-4-(4-methoxyphenyl)piperazine; mp. 180.6°C. 

A mixture of 47.8 parts of 1-(4-isothiocyanatophenyl)-4-(4-methoxyphenyl)piperazine, 100 parts 

of hydrazine hydrate and 400 parts of 1 ,4-dioxane is stirred and refluxed for 1 hour. The reaction 
35 mixture is cooled and poured onto water. The precipitated product is filtered off, washed with water 

and with methanol and dried, yielding 46 parts (89%) of N-(4-[4-(4-methoxyphenyl)-1-piperazinyl]- 

phenyljhydrazinecarbothioamide. 

Example Ml 

40 A mixture of 23 parts of N-(4-[4-(4-methoxyphenyl)-1-piperazinyljphenyl}hydrazinecarbothio- 

amide, 23 parts of methanimidamide acetate and 80 parts of 1-butanol is stirred and refluxed for 1 
hour. The reaction mixture is cooled and poured onto water. 2,2'-oxybispropane is added. The 
precipitated product is filtered off, washed with water and with methanol and crystallized from 1- 
butanol, yielding 17.7 parts of 4-{4-[4-(4-methoxyphenyl)-1-piperazinyl]-4H-1,2,4-triazole-3-thiol; mp. 

45 231.9°C. 

Following the same procedure and using an equivalent amount of ethanimidamide hydrochloride 
in place of the methanimidamide acetate used therein, there is obtained 4-{4-[4-(4-methoxyphenyi)-1- 
piperazinyl]phenyll-5-methyl-4H-1,2,4-triazole-3-thiol; mp. 260.3°C. 

so Example IV 

A mixture of 9 parts of 4-(4-[4-(4-methoxyphenyl)-1-piperazinYl]phenyl}-4H-1 ( 2,4-triazoie-3- 
thiol, 2 parts of sodium hydroxide and 1 60 parts of methanol is stirred and warmed till all solid enters 
solution. Then there are added 3.3 parts of dimethyl sulfate and stirring is continued for 3 hours at room 
temperature. The reaction mixture is poured onto water. The precipitated product is filtered off and 

55 crystallized from 1-butanoi, yielding 5.3 parts of 1-(4-methoxyphenyl)-4-{4-[3-(methylthio)-4H- 1,2,4- 
triazol-4-yl]phenyl}piperazine; mp. 180°C. 

In a similar manner there is prepared: 

60 1 -(4-methoxyphenyij-4-{4-[3-methyl-5-(methyIthio)-4H-1 ,2,4-triazol-4-yl]phenyilpiperazine 
dihydrochloride; mp. 210°C. 

Example V 

A mixture of 50 parts of 2-(4-nitrophenyl)hydrazinecarbothioamide and 270 parts of 
55 methylbenzene is distilled azeotropicaily to dry. Then there are added 26 parts of acetic acid anhydride 
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and the whole is stirred and refluxed for 3 hours. The reaction mixture is cooled. The precipitated 
product is filtered off, washed with 2-propanol and crystallized from ethanol. It is filtered off again and 
dried at 100°C, yielding 31.5 parts of acetic acid, 2-(aminothioxomethyl)-1-{4-nitrophenyl)hydrazide- 
mp. 241. 5°C. 

Following the same acetylation-procedure and using equivalent amounts of the appropriate 
starting materials there are also prepared: 

butanoic acid, 2-(aminothioxomethyl)-H4-nitrophenyl)hydrazide monohydrate; mp. 197.2°C' and 
propanoic acid, 2-(aminothioxomethyl)-1-(4-nitrophenyl)hydrazide; mp. 216.1 °C. 

Example VI 

40 Parts of acetic acid, 2-(aminothioxomethyl)-1-(4-nitrophenyl)hydrazide are dissolved in a 
mixture of 1 0 parts of sodium hydroxide and 400 parts of water and the solution is stirred for 30 
minutes at room temperature. The reaction mixture is acidified with concentrated hydrochloric acid. 
The precipitated product is filtered off, washed with water and with 2-propanol and crystallized from 
1 ,4-dioxane, yielding 22.4 parts of 5-methyM -(4-nitropheny!)-1 H-1 ,2,4-triazole-3-thiol; mp. 202.1 °C. 

In a similar manner there are also prepared: 

1-{4-nitrophenyl)-5-propyy-1H-1,2 f 4-triazole-3-thiol; mp. 190.7°C; and 
5-ethyl-1-(4-nitrophenyl)-1 H-1 ,2,4-triazole-3-thiol; mp. 206.1 °C. 



Example VII 

To 80 parts of methanol are added 4.7 parts of 5-methyl-1-(4-nitrophenyl)-1H-1,2,4.triazole-3- 
thiol and 1 .2 parts of sodium hydroxide and the whole is stirred till all solid enters solution. Then there 
are added 2.66 parts of dimethyl sulfate and stirring is continued for 1 hour at room temperature. 100 
parts of water are added. The precipitated product is filtered off, washed with water, dried, and 
crystallized from 2,2'-oxybispropane, yielding 3.3 parts (66%) of 5-methyl-3-(methylthio)-1-(4-nitro- 
phenyl)-1H-1,2,4-triazole; mp. 121 — 125°C. 

Following the same S-methyiation procedure and using equivalent amounts of the appropriate 
starting materials there are also prepared: 

5-ethyl-3-(methylthio)-1-(4-nitrophenyl)-1H-1,2 # 4-triazole; mp. 77.8°C; and 

3- (methyithio)-1 -(4-nitrophenyl)-1 H-1 ,2,4-triazole; mp. 1 40°C. 

Example VIII 

A mixture of 2.5 parts of 5-methyl-3-{methylthio)-1-(4-nitrophenyl)-1H-1 / 2,4-triazole and 120 
parts of methanol is hydrogenated at normal pressure and at room temperature with 2 parts of 
platinum-on-charcoal catalyst 1 0%. After the calculated amount of hydrogen is taken up, the catalyst is 
filtered off and the filtrate is evaporated. The residue is crystallized from a mixture of 4-methyi-2- 
pentanone and petroleumether. The product is filtered off and dried, yielding 1.5 parts (68%) 4-[5- 
methyl-3-(methylthio)-1 H-1 ,2,4-triazoM -yljbenzenamine; mp. 1 30 — 1 36°C. 

Following the same hydrogenation-procedure there is also prepared: 

4- [3-(methylthio)-1 H-1, 2,4-triazoi-1 -yljbenzenamine as a residue. 

Example IX 

A mixture of 41 parts of 5-ethyl-3-(methylthio)-1-(4-nitrophenyl)-1 H-1 ,2,4-triazole and 80 parts 
of methanol is hydrogenated at normal pressure and at room temperature with 1 part of palladium-on- 
charcoal catalyst 10%. After the calculated amount of hydrogen is taken up, the catalyst is filtered off 
and the filtrate is evaporated. The residue is crystallized from 1 ,1 '-oxybisbutane. The product is filtered 
off and dried, yielding 33 parts (91%) of 4-[5-ethyl-3-(methyithio)-1H-1,2,4-triazol-1-yl]benzamine; 
mp. 131. 7°C. 

In a similar manner there is also prepared: 

4-{2-methyl-1H-imidazol-1-yl)benzenamine; mp. 105°C. 

Example X 

A mixture of 20 parts of 4-[5-methyl-3-(methyithio)-1 H-1, 2,4-triazol-1 -yljbenzenamine, 15 parts 
of Raney-nickel catalyst and 400 parts of methanol is stirred and refluxed for 2 hours. The Raney-nickel 
is filtered off and another 1 5 parts of the catalyst are added. Stirring at reflux is continued for 4 hours. 
The reaction mixture is filtered, washed on the filter with methanol and the filtrate is evaporated. The 
residue is crystallized from a mixture of 4-methyl-2-pentanone, 2,2'-oxybispropane and petroleum- 
ether. The product is filtered off and dried, yielding 7.6 parts (47%) of 4-(5-methyl-1H-1,2,4-triazoi-1- 
yllbenzenamine; mp. 145°C. 
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Example XI 

A mixture of 35 parts of 1-(4-nitrophenvl)-5-propyl-1H-l,2,4-triazole-3-thiol f 83 parts of 
concentrated nitric acid solution and 1 50 parts of water is stirred and warmed to 60°C. While stirring, 
the mixture is allowed to cool to room temperature and the whole is further stirred overnight at room 

5 temperature. The precipitated product is filtered off, washed with water and added to a hot solution of 
20 parts of potassium carbonate in 200 parts of water at 100°C. The reaction mixture is allowed to 
cool to room temperature while stirring. The precipitated product is filtered off, dried and crystallized 
from a mixture of 4~methyl-2-pentanone and 2,2'-oxybispropane. The product is filtered off and 
recrystaliized from 4-methyi-2-pentanone, yielding 19.8 parts of 3,3'-dithiobis[l-(4-nitrophenyi)-5- 

w propyl-1H-1,2,4-triazole]; mp. 171.5°C. 

20 Parts of 3,3 / -dithiobis[l-(4-nitrophenyl)-5-propyl-1H-1,2,4-triazole] are dissolved in 100 parts 
of acetic acid while stirring and warming. Then there are added dropwise 55 parts of hydrogen peroxide 
solution 30%: reflux temperature is reached. Upon completion, stirring at reflux is continued for 1 hour. 
The reaction mixture is cooled and poured onto a mixture of crushed ice and a sodium hydroxide 

is solution 50%. The precipitated product is filtered off and dissolved in dichioromethane ; The solution is 
washed with a sodium sulfite solution, dried, filtered and evaporated. The residue is purified by column- 
chromatography over silica gel using trichloromethane as eiuent. The pure fractions are collected and 
the eiuent is evaporated. The residue is converted into the hydrochloride salt in 2-propanol. The salt is 
filtered off and crystallized from ethanol, yielding 3.9 parts (19%) of 1-(4-nitrophenyl)-5-propyl-1H- 

20 1,2,4-triazole monohydrochloride; mp. 178.7°C. 

A mixture of 38.3 parts of 1-(4-nitrophenyl}-5-propyi-1H-1,2,4-triazole monohydrochloride and 
400 parts of methanol is hydrogenated at normal pressure and at room temperature with 3 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen is taken up, the catalyst 
is filtered off and the filtrate is evaporated. The residue is dissolved in water and neutralized with 

25 sodium hydrogen carbonate. The product is extracted with dichloromethane. The extract is washed 
with water, dried, filtered and evaporated. The residue is converted into the hydrochloride salt in 2- 
propanol. The sait is filtered off and dried, yielding 35 parts (91 %) of 4-(5-propyl-1 H-1 ,2,4-triazoM -yl)- 
benzenamine dihydrochloride. 

30 Example XH 

A mixture of 4 parts of N-(4-nitrophenyl)hydrazinecarboxamide, 5 parts of ethanimidamide 
hydrochloride and 5 parts of sodium acetate is stirred and heated for 4 hours at 140°C. The reaction 
mixture is cooled, water is added and the whole is stirred till the product is crystallized. It is filtered off 
and recrystaliized from 2-propanol, yielding 1.5 parts (34%) of 2,4-dihydro-5-methyl-4-(4-nitro- 

35 phenyl)-3H-1,2,4-triazol-3-one; mp. 226.1 °C. 

To a stirred solution of 13.5 parts of 2,4-dihydro-5-methyl-4-(4-nitrophenyl)-3H-1,2,4-triazol-3- 
one in 100 parts of dimethyl sulfoxide are added 2 parts of sodium hydride dispersion 78% and the 
whole is stirred till foaming has ceased. Then there are added dropwise 8.1 parts of dimethyl sulfate. 
Upon completion, stirring is continued for 3 hours at room temperature. The reaction mixture is poured 

40 onto water and the product is extracted three times with trichloromethane. The combined extracts are 
washed with water, dried, filtered and evaporated. The residue Is crystallized from a mixture of 2- 
propanol and 2,2'-oxybispropane. The product is filtered off and recrystaliized from 4-methyl-2- 
pentanone, yielding 6.3 parts of 2,4-dihydro-2,5-dimethyi-4-(4-nitrophenyl)-3H-1,2,4-triazoi-3-one; 
mp, 153.2°C. 

45 A mixture of 9 parts of 2,4-dihydro-2,5-dimethyl-4-(4-nitrophenyl)-3H-1,2,4-triazol-3-one and 

200 parts of methanol is hydrogenated at normal pressure and at room temperature with 3 parts of 
Raney-nickel catalyst After the calculated amount of hydrogen is taken up, the catalyst is filtered off 
and the filtrate is evaporated. The residue is triturated in 2,2'-oxybispropane. The product is filtered off 
and dried, yielding 7.5 parts (95%) of 4-(4-aminophenyl)-2,4-dihydro-2,5-dimethyl-3H-1 ,2,4-triazol-3- 

50 one; mp. 160°C. 

Example XIII 

A mixture of 53 parts of N-{4-[4-(4-methoxyphenyl)-1-piperazinyl]phenyi(hydrazinecarboxamide, 
53 parts of ethanimidamide hydrochloride and 135 parts of N,N-dimethyiformamide is stirred and 
55 heated for 3 hours at 130°C. The reaction mixture is cooled and poured onto water. The precipitated 
product is filtered off, washed with water and with methanol, and crystallized from N,N- 
dimethylformamide. The product is filtered off and recrystaliized from 1,4-dioxane, yielding 19.5 parts 
of 2,4-dihydro-4-|4-[4-(4-methoxyphenyl)-1-piperazinyi]phenyl|-5-methyl-3H-1,2,4-triazol-3-one; 

298.4°C, 

60 

Example XIV 

19.2 Parts of 2,4-dihydro-4-{4-[4-methoxyphenyl)-1-piperazinyl]phenyl}-3H-1,2,4-triazol-3-one 
are dissolved in 450 parts of dimethyl sulfoxide at about 100°C. Then there are added 3.1 parts of 
sodium hydride dispersion 50% and the whole is stirred till a temperature of about 50°C is reached 8.2 

6 Parts of dimethyl sulfate are added and stirring is continued overnight at room temperature. The 
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reaction mixture is poured onto water and the product is extracted with trichloromethane. The extract is 
dried, filtered and evaporated. The residue is purified by column-chromatography over silica gel using a 
mixture of trichloromethane and methanol (98:2 by volume) as eiuent The pure fractions are collected 
and the eiuent is evaporated. The residue is crystallized from 1-butanof, yielding 5.8 parts of 2,4- 
s dihydro-4-{4-[4-{4-methoxyphenyl)-pipera2inyl]phenyl}-2-methyl-3H-1 ,2,4-triazol-3-one; mp. 245. 7°C. 



Example XV 

1 0 Parts of 2,4-dihydro-4-|4-[4-(4-methoxyphenyl)-1 -piperazinyl]phenyl|-3H-1 ,2,4-triazol-3- 
io one are dissolved in 300 parts of dimethyl sulfoxide at 100°C. Then there are added 1.6 parts of 
sodium hydride dispersion 50% and stirring is continued while the mixture is allowed to cool to about 
50°C. 3.9 Parts of 1 -bromopropane are added and the whole is stirred overnight at room temperature. 
The reaction mixture is poured onto water and the product is extracted with trichloromethane. The 
extract is washed with water, dried, filtered and evaporated. The residue is purified by column- 
75 chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as 
eiuent. The pure fractions are collected and the eiuent is evaporated. The residue is triturated in 2- 
propanol. The product is filtered off and dried, yielding 7.5 parts (65%) of 2,4-dihydro-4-{4-[4-(4- 
methoxyphenyl)-1-piperazinyl]phenyl|-2-propyl-3H-1^,4-triazol-3-one. 

Following the same N-aikylation-procedure and using equivalent amounts of the appropriate 
20 starting materials there are prepared: 

2-ethyl-2,4-dihydro-4-(4-[4-(4-methoxy^ 
one; mp. 179.8°C. 

2,4-dihydro-4-{4-[4-(4-methoxyphenyl)-1-piperazinyl]phenyl)-5-methyi-2-propyl-3H-1,2,4-tria 
25 one; mp. 144.5°C; and 

2-ethyl-2,4-dihydro-4-{4-[4-(4-methoxyph mp. 
210.2°C. 

Example XVI 

30 A mixture of 12.5 parts of N,N-bis(2-chloroethyl)-4-methoxybenzenamine, 8 parts of 4-0H- 

pyrazoM^yUbenzenamine, 2 parts of potassium iodide, 80 parts of 2-propanone and 100 parts of 
water is stirred and refluxed for 24 hours. The reaction mixture is cooled. The precipitated product is 
filtered off (the filtrate is set aside), washed with water and with 2-propanone, yielding a first crude 
fraction of 6 parts. The filtrate (see above) is neutralized with a sodium hydrogen carbonate solution 

3$ and extracted with trichloromethane. The extract is dried, filtered and evaporated. The residue is 
triturated in 2-propanoL The product is filtered off and washed with methanol, yielding a second crude 
fraction of 2 parts. The combined crude crops (resp. 6 and 2 parts) are crystallized from 1-butanol, 
yielding 7.1 parts of 1-(4-methoxyphenyl)-4-[4-(1H-pyrazol-1-yi)-phenyl]piperazine; mp. 207.7°C. 
Following the same procedure and using equivalent amounts of the appropriate starting materials 

40 there are also prepared: 

1 -[4-(1 H-imidazol-1-yl)phenyl]-4-(4-methoxyphenyl)piperazine; mp. 255 — 256°C. 
1-(4-methoxyphenyl)^[4-(1H-1,2,4-triazol-1-yl)phenyl]piperazine; mp. 230.3 °C. 
1 -(4-methoxyphenyl)-4-[4-{3-(methylthio)-1 H-1 ,2,4-triazoM -yljphenyl|piperazine; 
45 mp. 186.5°C. 

1 «(4-methoxyphenyl)-4-(4-[5-methyl-3-(methylthio)-1 H-1 ,2,4-triazoM -yl]phenyl}piperazine; 
mp. 153.3°C. 

1 -(4-methoxyphenyl)-4-[4-(5-methyl-1 H-1 ,2,4-triazoM -yl)phenyl]piperazine; mp. 1 91 . 1 °C. 
2,4-dihydro-4-(4-[4-(4-methoxyphenyl)-1-piperazinyl]phenyl)-2 f 5-dimethyl-3H-1,2,4-triazol-3-one 
so mp. 196.7°C. 

1 -(4-methoxyphenyt)-4-[4-(5-propyM H-1 ,2,4-triazoM -yl)phenyl]piperazine; mp. 1 96.3°C. 
1 -f 4-[5-ethyl-3-(methylthio)-1 H-1 ,2,4-triazoM -yl]phenyl|-4-(4-methoxyphenyl)piperazine; 
mp. 142.3°C; and 

1 -(4-methoxyphenyl)-4-[4-(2-methyl-1 H-imidazoM -yi)phenyl]piperazine: mp. 1 78.5°C. 

55 

Example XVII 

A mixture of 6 parts of 4-[4-(4-methoxvphenyl)-1-piperazinyl]benzenamine, 3.6 parts of phenyl 
carbonochloridate, 75 parts of pyridine and 98 parts of dichloromethane is stirred and warmed till all 
solid enters solution. Stirring is continued for 30 minutes at room temperature. The reaction mixture is 
60 poured onto 500 parts of water and 2 1 0 parts of 2,2'-oxybispropane are added. The whole is stirred for 
a while. 

The precipitated product is filtered off and crystallized from 1-butanol, yielding 5.2 parts (61%) of 
phenyl{4*[4-(4-methoxyphenyi)-1-piperazinyl]phenylIcarbamate; mp. 204.5°C. 

A mixture of 3.2 parts of phenyl{4-[4-(4-methoxyphenyl)-1-piperazinyl]phenyl carbamate, 50 
65 parts of hydrazine hydrate and 1 00 parts of 1 ,4-dioxane is stirred and refluxed for 3 hours. The reaction 
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mixture is cooled and poured onto water. The precipitated product is filtered off and crystallized from 
N,N-dimethylformamide, yielding 1.7 parts (63%) of N-|4-[4-(4-methoxyphenyl)-1-piperazinyiJ- 
phenyl ihydrazinecarboxamide; mp. +300°C. 

A mixture of 3.4 parts of N-{4-[4-{4-methoxyphenyl)-1-piperazinyl]phenyl|hydrazine- 
carboxamide, 3 parts of methanimidamide acetate and 10 parts of dimethyl sulfoxide is stirred and 
heated for 2 hours at 1 00°C. The reaction mixture is cooled and poured onto a mixture of 4-methyl-2- 
pentanone and 2,2'-oxybispropane. The precipitated product is filtered off and crystallized from N,N- 
dimethylformamide (activated charcoal), yielding 1 part (28%) of 2,4-dihydro-4-(4-[4-(4-methoxy- 
phenyl)-1-piperazinyl]phenyl}-3H-1,2 f 4-triazol-3-one; mp. +300°C. 

Example XVIII 

A mixture of 30 parts of 4-[4-(4-methoxyphenyl)-1-piperazinyl]benzenamine and 300 parts of a 
hydrobromic acid solution 48% in water is stirred and refluxed for 10 days. The reaction mixture is 
evaporated and the residue is alkalized with sodium hydroxide. The mixture Is filtered and the filtrate is 
acidified with acetic acid. The precipitated product is filtered off and crystallized from 1 ,4-dioxane, 
yielding 12 parts (44%) of 4-[4-(4-aminophenyl)-1 -piperazinyljphenol. 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there are also prepared: 

4-{4-[4-(1 H-pyrazoM -yl)phenyl]-1 -piperazinyljphenol; 
4-j4-[4-(1H-imidazol-1-yl)phenyl]-1-piperazinyl)phenoI; mp. >260°C; 
4- 4-[4-(1H-1,2 # 4-triazol-1-yl)phenyl]-1-plperazinyi}phenol; mp. 276.6°C; 
4-[4-{4-[3-(methylthio)-1H-1,2,4-triazol-1-yl]phenyl|-1-piperazinyl]phenol; mp. 225.5°C; 
4-[4-{4-[5-methyl-3-(methylthio)-1 H-1 ,2,4-triazoM -yl]phenylt-1-piperazinyi]phenol; 
mp. 255.8°C; 

4-[4-{4-[3-methyi-5-(methyithfo)-4H-1 ,2,4-triazol-4-y!]phenyl}-1 -piperazinyljphenol; 
4-{4-[4-(5-methyM H-1 ,2,4-triazoM -yl)phenyl]-1 -piperazinyljphenol; mp. 281 .1 °C; 
4-[4-{4-[3-{methyithio)-4H-1 ,2,4-triazoi-4-yl]phenyi}-1 -piperazinyljphenyl; 
2,4^ihydro-4-{4-[4-(4-hydroxyphenyl)-1-^ 
mp. +260°C; 

2,4-dihydro-4-|4-[4-{4-hydraxyphenylM^^ 

4-{4-[4-(2-methyl-1H-imidazol-1-yl)phenyl]-1 -piperazinyljphenol; mp. +300°C; 
4-[4-{4-[5-ethyl-3-(methyithio)-1 H-1 ,2,4-triazoM -yf]phenyi}-1 -piperazinyl]phenol; 
mp. 232.6°C; 

2- ethyl-2,4-dihydro-4-{4-[4-(4-hydro^ 

3- one; mp. 287.8°C; 

2,4-dihydro-4-(4-[4-(4-hydroxyphenylM -piperazinyl]phenyl}-5-methyl-2-propyl-3H-1 ,2,4- 
triazol-3-one; mp. 258.2°C; 

2,4-dihydro-4-(4-[4-(4-hydroxyphenyl)-1-piperazinyl]phenyl(-2-methyl-3H-1 f 2,4-^ 

2-ethyl-2,4-dihydro-4-|4-[4-(4-h^^ 

mp. 217°C; and 

4- |4-[4-(5-propyM H-1, 2,4-triazoM-yi)phenyi]-1 -piperazinyljphenol; mp. 225.6°C. 
B. Preparation of final compounds. 

Example XIX 

To a stirred solution of 3 parts of 4-[4-(4-aminophenyl)-1 -piperazinyljphenol in 50 parts of 
dimethyl sulfoxide are added 0.5 parts of a sodium hydride dispersion 50%. The whole is stirred at 
50°C till foaming has ceased. Then there are added 4.1 parts of c/s-[2-(2,4-dichlorophenyl)-2-(1H- 
imidazol-2-ylmethyl)-1 ,3-dioxolan-4-yimethyi]methanesuIfonate and stirring is continued for 2 hours at 
70°C. The reaction mixture is cooled and poured onto water. The product is extracted with 
dichioromethane. The extract is washed with a diluted sodium hydroxide solution, dried, filtered and 
evaporated. The residue is purified by column-chromatography over silica gel using a mixture of 
trichloromethane and methanol (982 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The residue is crystallized from 2-propanol. The product is filtered off and dried, 
yielding 1.3 parts (22%) of c/s-4-[4-{4-[2-(2,4-dichlorophenyl)-2-(1H-imidazoM-ylmethyl)-1,3-dioxo- 
Ian-4-ylmethoxy]-phenylJ-1-piperazinyl]benzenamine; mp. 174.4°C. 

Example XX 

To a solution of 3.2 parts of 4-(4-[4-(1H-pyrazoM-yl)phenyl]-1 -piperazinyljphenol in 100 parts of 
dimethyl sulfoxide are added 0.32 parts of a sodium hydride dispersion 78% and the whole is stirred at 
50°C till foaming has ceased. Then 4.1 parts of cAs-2-(2,4-dichhorophenyl)-2-(1H-imidazol-1- 
ylmethylM,3-dioxolan-4-yimethyi methanesulfonate are added and stirring is continued for 3 hours at 
100°C. The reaction mixture is cooled, poured onto water and the product is extracted with dichioro- 
methane. The extract is washed with diluted sodium hydroxide solution, dried, filtered and evaporated. 
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The residue is purified by column-chromatography over silica gel using a mixture of trichloromethane 
and methanol (98:2 by volume) as eluent The pure fractions are collected and the eluent is vap rated. 

The residue is purified again by column-chromatography over silica gel using a mixture of methyl- 
benzene and ethanol (95:5 by volume! as eluent. The pure fractions are collected and the eluent is 
5 evaporated. The residue is crystallized from ethylbenzene, yielding 2.2 parts (34%) of: c/s-1 -(4-[2-(2,4- 
dichlorophenyl)-2-(1 H-imidazoM -ylmethyl)-1 ,3-dioxolan-4-ylmethoxy]-phenylI-4-[4-(1 H-pyrazol-1- 
yl)phenyl]piperazine; mp. 195.1°C. 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there are also prepared: 

to 

c/5-1-(4-[2-(2,4^ichlorophenyi)-2^1HH 

(1H-imidazol-1-yl)phenyl]plperazine; mp. 166.7°C. 

c/s-1-|4-[2-(2,4-dichlorophenyl)-2-{1H^ 

{1H-1,2,4-triazol-1-yl)phenyl]piperazine; mp. 175.3°C. 
is c/s-1-|4-[2-{2,4<iichlorophenyl)-2^^ 

[3-{methylthio)-1H-1,2,4-triazol-1-yl]phenyl|piperazine; mp. 1 78.3°C. 

-[4-{2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1-ylmethyl)-1 ,3-dioxolan-4-ylmethoxy]phenyl|-4-(4- 

[3-methyl-5-(methylthio)-4H-1 ,2,4-triazol-4-yl]phenyl|piperazine; mp. 1 27.8°C. 

c/s-1 -(4-{2-(2,4-dichlorophenyl)-2-(1 H-imidazoM -ylmethyl)-1 ,3-dioxolan-4-ylmethoxy]-phenyl|-4-[4- 
20 (5-methyi-3-(methylthioM H-1,2,4-triazol-T-yl)phenyl]piperazine; mp. 1 88.9°C. 

c/s-1-(4-[2-(2,4-dichlorophenyl)-2-(1H-im^ 

[3-(methylthio)-4H-1,2,4-triazol-4-yl]phenyl|piperazine; mp. 176.4; 

c/s-4-[4-[4-{4-[2-<2,4-dichlorophenyl)-2-(1 H-imidazol-1 -yimethyU-1 ,3-dioxolan-4-ylmethoxy]phenyll- 

1-piperazinyl]-phenyl J-2.4-dihydro-2,5-dimethyl-3H-1,2,4-triazol-3-one; mp. 1 49.3°C; 
25 c/s-4-(4-[4-|4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1 -yimethyl)-1,3-dioxolan-4-ylmethoxy]phenyl|- 

1 -piperazin\i]-phenylI-2.4-dihydro-2-propyl-3H-1 ,2,4-triazol-3-one; mp. 1 85.7°C; 

c/s-1 -|4-{2-(2,4-dichlorophenyI)-2-(1 H-imidazol-1 -ylmethylM ,3-dioxolan-4-ylmethoxy]-phenyi|-4-[4- 

(5-methyl-1H-1,2,4-triazol-1-yl)phenyl]piperazine; mp. 154.1°C; 

c/s-1 -[442 -{2,4-dIchlorophenyl)-2-(1H-im^ 
30 (2-methyl-1H-imidazoM-yl)phenyl]piperazine; mp. 180.1 °C; 

c/s-4-(4-[4-[4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1 -ylmethyD-l^-dioxolan^-ylmethoxylphenyl}- 

1-piperazinyl]-phenyl(-2,4-dihydro-3H-1,2,4-triazol-3-one; mp. 212.8°C; 

c/s-4-{4-[4-[4-[2-(2,4-dichlorophenyi)-2-(1 H-imidazol-1 -ylmethyl)-1 ,3-dioxolan-4-ylmethoxy]phenyl }- 
1-piperazinyl]phenyl|-2-ethyl-2,4-dihydro-3H-1,2,4-triazol-3-one; mp. 204.7°C; 
35 c/s-4-[4-[4-(4-[2-{2,4-dichlorophenyl)-2-(1 H-imidazol-1 -ylmethyl)-1 ,3-dioxolan-4-ylmethoxy]- 
phenyl}-1-piperazinyl]phenyl|-2,4-dihydro-5-methyl-2-propyl-3H-1,2,4-triazol-3-one monohydrate; 
mp. 153.9°C; 

c/s-1 -(4-[2-{2,4-dichiorophenyl)-2-(1 H-imidazol-1 -ylmethyl)-1 ,3-dioxo(an-4-ylmethoxy]phenyl|-4-{4- 
[5-ethyl-3-(methylthio)-1H-1 f 2 f 4-triazol-1-yi]phenyl|piperazine; mp. 136.3°C; 
40 c/s-1 -{4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1 -ylmethyD-1 ,3-dioxolan-4-ylmethoxy]phenyl|-4-[4- 
(S-propyl-lH-l^^-triazol-l-yDphenyilpiperazlne; mp. 150.4°C; and 

c/s-4-(4-[4-(4-[2-(2,4-dichlorophenyl)-2-{1 H-imidazol-1 -yimethyl)-1 ,3-dioxolan-4-ylmethoxy]phenyl(- 
1 -piperazinyl]phenyl-2-ethyi-2,4-dihydro-5-methyl-3H-1 ,2,4-triazol-3-one monohydrate; mp. 1 35.5°C. 

45 Example XXI 

A mixture of 2 parts of sodium azide, 5.8 parts of c/s-4-[4-(4-[2-(2,4-dichlorophenyl)-2-(1 H-imid- 
azol-1-yl)-1,3-dloxolan-4-ylmethoxy]phenyl}-1-piperazinyl]benzeneamine f 4 parts of 1,1', 1 "-[methyl- 
idynetris(oxy)]trisethane and 50 parts of acetic acid is stirred and heated overnight at 70°C. The 
reaction mixture is cooled and neutralized with a potassium carbonate solution. The product is 

so extracted with dichloromethane. The extract is dried, filtered and evaporated. The residue is purified by 
column-chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by 
volume) as eluent. The pure fractions are collected and the eluent is evaporated. The residue is crystal- 
lized from 1-butanol. The product is filtered off and dried, yielding 3.8 parts (60%) of c/s-1 -|4-[2 -(2,4- 
dichlorophenyl)-2-( 1 H-imidazol-1 -ylmethylM ,3~dioxolan-4-y!methoxy]phenyl|-4-[4-( 1 H-tetrazol-1 -yl)- 

55 phenyljpiperazine; mp. 201. 3°C. 

Example XXII 

To a stirred solution of 8 parts of 4-[4-(4-aminophenyI)-1-piperazinyl]phenol in 100 parts of di- 
methyl sulfoxide are added 1.5 parts of sodium hydride dispersion 50% and stirring is continued till 

so foaming has ceased. Then there are added 12.3 parts of c/s-[2-(2.4-dichlorophenyl)-2-(1 H-1 ,2,4-tri- 
azol-1-yImethyl)-1,3-dloxolan-4-ylmethyi]methanesulfonate and the whole is stirred and heated for 4 
hours at 50° C. The reaction mixture is cooled and poured onto water. The product is extracted three 
times with dichloromethane. The combined extracts are washed with a diluted sodium hydroxide 
solution and treated with activated charcoal. The latter is filtered off and the filtrate is evaporated. The 

65 residue is purified by column-chromatography over silica gel using a mixture of trichloromethane and 
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methanol (98:2 by volume) as eluent. The pure fractions are collected and the eluent is evaporated. The 
residue is crystallized from 1-butanol, yielding 5.1 parts of cis-4-[4-{4-[2-(2,4-dichlorophenyl)-2-(1 H- 
1 ,2,4-triazoM -yt methyl)- 1 ,3-dioxolan-4-ylmethoxy]phenyl (-1 -piperazinyljbenzenamine; mp. 1 86.8°C. 

5 Example XXIII 

To a stirred solution of 3 parts of 4-{4-[4-(1H-1,2,4-triazol-1-yl)phenyl]-1-piperazinyllphenol in 
1 00 parts of dimethyl sulfoxide are added 0.3 parts of sodium hydride dispersion 78% and the whole is 
stirred at 50° C till foaming has ceased. Then there are added 3.7 parts of c/5-[2-(2,4-dichlorophenyl)- 
2-(1H-1 # 2 r 4-trfazol-1-ylmethyl)-1,3-dioxolan-4-ylmethyl] methanesulfonate and stirring is continued 

io for 3 hours at 100°C. The reaction mixture is cooled and poured onto water. The product is extracted 
three times with dichloromethane. The combined extracts are washed with a diluted sodium hydroxide 
solution, dried, filtered and evaporated. The residue is crystallized from 1-butanol. The product is 
filtered off and dried, yielding 4.3 parts (75%) of c/s-1-(4-[2-(2.4-dichlorophenyl)-2-(1H-1.2,4-triazol- 
1 -ylmethylM ,3-dioxolan-4-yimethoxy]phenyl|-4-[4-(1 H-1 ,2,4-triazoM -yl)phenyi]piperazine; mp. 

15 219.6°C. 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there are also prepared: 

c/s-1 -{4-[2-(2,4-dichiorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy]phenyl|-4- 
20 (1H-pyrazol-1-yl)phenyl]piperazine; mp. 183.3°C. 

c/s-1 -{4-[2-(2,4-dichlorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethylM ,3-dioxolan-4-ylmethoxy]phenylf- 
4-[4-(1H-imidazol-1-yl)phenyl]piperazine; mp. 194.3°C. 
c/5-1 -[4-[2-(2,4-dichlorophenyl)-2-(1 ^ 

4-[4-(5-methyl-1 H-1 ,2,4-triazoM -yl)phenyl]piperazine? mp. 1 66.5°C. 
25 c/s-1 -|4-[2-(2,4-dichlorophenyl)-2-( 1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy]phenyll-4- 
{4-f3-(methylthio)-1H-1,2,4-triazoM-yl]phenyl]piperazine; mp. 153.9°C. 

c /5-1 -{4-[2-{2,4-dichlorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-yimethoxy]-phenyl|-4- 
[445-methyi-3-(methylthio)-1H-1,2 f 4-triazol-1-yl]phenyi}piperazine; mp. 164.1°C. 
c/s-4-{4-[4-{4-[2-(2,4-dichlorophenyi)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy] 

30 phenyl|-1-piperazinYl]phenYl}-3-(methylthio)-4H-1,2,4-triazole; mp. 147— 152.6°C. 

c/s-1 -{4-[2-(2,4~dichlorophenyD-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxyIphenyl (-4- 
{4-[3-methyl-5-(methylthio)-4H-1,2,4-triazol-4-yl]phenyllpiperazine; mp. 1 18.3°C. 
c/s-4-{4-[4-{4-[2-{2,4-dichlorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethylM ,3-dioxolan-4-ylmethoxy] 
phenyl f-1 -piperazinylI-phenyl|-2,4-dihydro-2,5-dimethy(-3H-1 ,2,4-triazol-3-one monohydrate; mp. 

3S 161.9°C; 

c/s-4-{4-[4-{4-[2-(2,4-dichlorophenyD-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxoian-4-yimethoxy] 
phenyI)-1-piperazinyl]phenyi}-2 f 4-dihydro-2-propyl-3H-1,2,4-triazoi-3-one; mp. 167.3°C; • 
c/5-1-{4-[2-(2,4-dichiorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxoian.-4-ylmeth 
4-[4-(2-methyMH-imidazoM-yDphenyl]piperazine; mp. 175.6°C; 

to c/5-4-{4-[4-[4-[2-{2,4-dichlorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy] 
phenyl 1-1 -piperazinyl]-phenyl|-2,4-dihydro-2-methyl-3H-1,2,4-triazol-3-one; mp. 193.8°C; 
c/5-4-{4-[4-{4-[2-(2,4-dichlorophenyI)-2-( 1 H-1 ,2,4-triazoM -ylmethyU-1 ,3-dioxolan-4-ylmethoxy] 
phenyll-l-piperazinyll-phenyll^-ethyl^^-dihydro-B-methyl-SH-l^^-triazol-S-one; mp. 1 78.3°C; 
c/5-4-{4-[4-{4-[2-{2,4-dichlorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy] 

45 phenyl }-1 -piperazinyl]-phenyi|-2,4-dihydro-5-methyl-2-propyl-3H-1 ,2,4-triazol-3-one monohydrate; • 
mp. 165.5°C; 

c/5-4-{4-[4-{4-[2-(2,4-dichiorophenyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ylmethoxy] 
phenyl|-1-piperazinyl]phenyl[-2-ethyI-2,4-dihydro-3H-1,2,4-triazoi-3-one; mp. 186°C; and 
c/5-1-{4-[2-{2,4-dichIorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-ylmeth 
so 4-[4-(5-propyl-1H-1 r 2,4-tnazoM-yl)phenyl]piperazine; mp. 140,9°C. 



Example XXIV 

55 A mixture of 4 parts of c/5-4-[4-(4-[2-(2,4-dichiorophenyI)-2-{1 H-1 ,2,4-triazoM -ylmethyD-1 ,3- 

dioxolan-4-ylmethoxylphenyi 1-1 -piperazinyljbenzenamine, 0.5 parts of sodium azide, 1.08 parts of 
1,1M"-[methylidynetris(oxy)]-trise thane and 50 parts of acetic acid is stirred for 5 hours at 70°C. 
Another 0.5 parts of sodium azide and 1 .08 parts of 1 ,1 M "-[methylidynetris(oxy)]trisethane are added 
and stirring at 70°C is continued for 1 5 hours. The reaction mixture is cooled and poured onto a 

so mixture of potassium carbonate and water. The product is extracted with dichloromethane. The extract 
is dried, filtered and evaporated. The residue is purified by column-chromatography over silica gel using 
a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue is crystallized from 1-butanol, yielding 2.1 parts 
(48%) of c/s-1-[4-[2-(2,4-dichlorophenyl)-2-{1 H-1 ,2,4-triazoM -ylmethylM ,3-dioxolan-4-yl- 

65 methoxy]phenyl}-4-[4-{1H-tetrazoM-yl)phenyl]piperazine; mp. 192.5°C, 
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Example XXV 

methyl)-1 3h^ and 100 parts of acetic add 

are added II .5 parts of tetrahydro-2,5-dimethoxyfuran at 50°C. The whole is stirred and reflSed for 5 
minutes. The reaction mixture is poured onto crushed ice and the whole is neutralized with a sodium 
hydroxide aolution ^50%. The product is extracted with dichloromethane. The MM'^SmX 
activated charcoal The latter is mersd off and the filtrate is evaporated. The resi5ueTc^ 
butanol. yielding 3.3 parts (52% of c/s-H4-[2-(2,4-dichioro P h^ 

dioxoan-4-ylmethoxy]phenylM44H1H-pyrro!-1-yl)phenyiIpiperazine 188.9°C. 
In a similar manner there is also prepared: 

Uni* 42 ' 1 ?'^ 1 H " 1 ' 2 't triazoM -ylmethylM .3-dioxolan-4-ylmethoxy)phenyI|-4- 

[4-(1H-pyrroM-yl)phenyl]piperazine; mp. 184.9°C. 

: Example XXV! 

A mixture of 40 parts of ethanimidamide hydrochloride, 20 parts of c/s-N-[4-[4-{4-[2-(2 4- 
dichlorophenyl) - 2 - (1 H - imidazoi - 1 - ylmethyl} - 1 .3 - dioxolan - 4 - ylmethoxyjphenyl) - 1 - piper - 
azinyljphenyifhydrazinecarboxamide, 40 parts of sodium acetate and 90 parts of N,N-dimethylform- 
amide is stirred and heated for 4 hours at 1 30°C. The reaction mixture is cooled and 1 00 parts of water 
are added. The precipitated product is filtered off, washed with water and with 2-propanol, and crystal- 
lized from 1 -butanol yielding 9 parts (4496) of c/5-4-|4-[4.{4.[2-(2,4-dichlorophenyl)-2-(1H-imidazol. 
1 -ylmethylM, 3-dioxolan-4-ylmethoxtf^ 2 4- 

tnazol-3-one 2-propanolate (2:1); mp. 295.7°C. '' 

In a similar manner there are also prepared: 

c/s^(4-[4-[4-[2-(2 4^te 

1-piperazinyf]phenyl|-5^^ mp . 275.6°C; and 

c/s-4-|4-[4-[4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1 -ylmethyl)- 1 ,3-dioxolan-4-ylmethoxy] 
phenyl{-1 -piperazinyl]-phenyIf-2 f 4-dihydro-3H-1 ,2,4-triazol-3-one; mp. 255°C. 

Example XXVII 

A mixture of 1.31 parts of 2-bromopropane, 5 parts of c/s-4-[4-[4-[4-[2-(2,4-dichlorophenyi)-2- 
(1 H-imidazol-1 -ylmethyi)-1 r 3-dioxolan-4-ylmethoxy]phenyl}-1-piperazinyi]phenyl|-2 f 4 - dihydro - 3H - 
1,2,4-triazoi-3-one and 100 parts of dimethyl sulfoxide is stirred at 50°C and 0.4 parts of sodium hydride 
dispersion 50% are added. After stirring for 1 hour at 50°C, another 1 .3 1 parts of 2-bromopropane and 
0.4 parts of sodium hydride dispersion 50% are added and stirring is continued for 1 hour at 50°C.The 
re action mixture is cooled and poured onto water. The product is extracted with dichloromethane. The 
extract is washed with water, dried, filtered and evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane and methanol (99:1 by volume) as 
eluent. The pure fractions are collected and the eluent is evaporated. The residue is crystallized from 4- 
methyl-2-pentanone, yielding 2 parts (37%) of c/i-4-[4-[4-f4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol- 
1 -ylmethylM ,3-dioxoIan-4-ylmethoxy]phenyl)-1 -piperazinyl]phenyl}-2,4-dihydro-2-< 1 - methylethvi) - 
3H-1,2,4-triazol-3-one; mp. 222.1 °C. 

in a similar manner there are also prepared: 

c/s-2-butyl-4-(4-[4-{4-t2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-yimethyl)-1 / 3-di 
phenyl|-1-piperazinyllphenyl(-2,4-dihydro-3H-1 f 2 ( 4-triazol-3-one; mp. 199.2°C; and 
c/s-4-|4-[4-|4-[2-(2,4-dichlorophenyl)-2-(1 H-imidazol-1 -ylmethyl)-1,3-dioxolan-4-ylmethoxy]phenyl}- 
1 -piperazinyl]-phenyl}-5-ethyl-2,4-dihydro-2-propyl-3H-1 ,2,4-triazol-3-one; mp. 1 70.4°C. 

Example XXVIII 

Following the procedure described in Example XIX there are also prepared: 

trans-3-[4-(4-[2-(5-bromo-2-thienyl)-2-(1 H-imidazol-1 -ylmethyl)-1 ,3-dioxolan-4-ylmethoxyl-phenyl|- 

1-piperazinyl]benzenamine; 

4-[4-(4-[2-(2-chloro-6-me^^ 

phenylj-l -piperazinyljberuenamine; 

4-[4-|4-[2-( 1 H-imidazol-1 -ylmethyl)-2-(4-methoxyphenyi)-1 f 3-dioxoian-4-ylmethoxy]-phenyl|-1- 

piperazinyljbenzenamine; 

3-[4-|4-{2-(5-chloro-2-th^ 

piperazinyf] benzenamine. 
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Example XXIX 

Following the procedure described in Example XX there are also prepared: 

cis-1 -{4-[2-(3-ethoxyphenyl)-2-{ 1 H-imidazoM -ylmethylM ,3-dioxolan-4-ylmethoxy]-phenyl|-4-[4- 

(3-methyl-1 H-pyrrol-1 -yl)-phenyi]piperazine; 

1-|3-[2-(1 H-imidazol-1 -ylmethyl)-2-(2-tH^ 

1 H-pyrrol-1 -yl) phenyl] pi perazine; 

trans-1-|4-[2-(4-bromophenyl)-2-(1H-1,2,4-^ 

[4-0 H-pyrrol-1 -yf)phenyl]piperazine; 

cis-1 -{3-[2 -(4-bromo-2-thienyl)-2-( 1 H-1 ,2,4-triazol-1 -ylmethylM ,3-dioxolan-4-ylmethoxy)-phenyl[- 
4-[4-(2.5-diethyl-1 H-pyrrol-1 -yl)phenyl]piperazine; 

4-[3-(4-methyl-1 H-pyrazol-1 -yl)phenyl]-1 -(4-[2-(2-thienyf)-2-(1 H-1 ,2,4-triazol-1 -ylmethyl)-1 ,3- 
dioxolan-4-ylmethoxy]phenyl|-piperazine; 

trans-1 -[4-[2-(5-bromo-2-thieny!)-2-(1 H-imidazol-1 -ylmethyi)-1 ,3-dioxolan-4-yimethoxylphenyi|-4- 
[4-(2-ethylthio-4-phenyl-1 H-lmidazol-1 -yl)phenyl]piperazine; 

cls-4-[4-(5-ethyl-2-mercapto-1 H-imidazo!-1 -yl)phenyl]-1 -{3-[2-phenyl-2-( 1 H-1 ,2,4-triazol-1 - 
ylmethy!)-1 ,3-dioxolan-4-ylmethoxy]phenylf-piperazine; 

1-f4-[2-(4-bromo-2-ethoxyphenyI)-2-(1 H-imidazol-1 -yimethyl)-1 f 3-dioxolan-4-ylmethoxy]phenylI-4- 
[3-(5-phenyl-1 H-1,2,4-triazol~1-yl)phenyl]piperazine; 
trans 1-|3-[2-(5-chtoro-2-thienYl)-2-(1H-1,2^ 
4-[2-(3-methylthio-5-pentYl-4H-1,2,4-triazol-4-yl)phenyl]piperazine; 

4-j4-[4.{4-[2^2,6-diethoxypheny!)-2-(1H-imidazol-1-ylmethyl)-1 l 3-dioxolan-4-ylmethoxy]ph^ 

piperazinyllphenylJ^^-dihydro^-phenyimethyl-SH-l^^-triazol-a-one; 

cis 4-{4-[4-(4-[2-{2-thieny!}-2-(1H-1,2,4^ 

piperazinyl]phenyJ|-2 f 4-dihydro-2-methyl-5-phenylmethyl-3H-1,2 r 4-triazoi-3-one; 

Example XXX 

Following the procedure described in Example XXI there are also prepared: 

1-|4-[2-{4-fiuorophenyl)-2-(1 H-imidazol-1 -ylmethyl)-1 f 3-dioxolan-4-ylmethoxy]phenyl|-4-[4-(5- 
methylthio-1 H-tetrazol-1-yO-phenylIpiperazine; 

trans 1 -{4-[2-(5-chioro-2-thienyl)-2-(1 H-1 ,2,4-triazoM -ylmethyD-1 ,3-dioxolan-4-ytmethoxy]phenyll- 
4-[4-(5-phenylethyl-1 H-tetrazol-1 -yi)phenyl]piperazine. 



Claims 

1. A chemical compound selected from the group consisting of an azole derivative having the 
formula: 




and the pharmaceutical acceptable acid addition salts and stereochemical^ isomeric forms thereof, 
wherein: 

Q Is a member selected from the group consisting of CH and N; 

Ar is a member selected from the group consisting of phenyl, thienyl, halothienyl and substituted 
phenyl, said substituted phenyl having from 1 to 3 substituents each independently selected from the 
group consisting of halo, C 1 — C 6 alkyt, C, — C 6 alkyloxy and trifluoromethyl; and 
the radical Y is a member selected from the group consisting of 
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a 1H-pyrrol-1-yl radical of the formula 



-N 



(a) 



w 



C^^J^Z ^JS""*** selected from the group consisting of hydrogen. 



C,— C 6 alkyl, aryl and aryl C,— C 6 aikyf; 
a 1H-pyrazoi-1-yl radical of the formula 



is 



20 



/ 



- N, 
D 6 



,N — 



(b) 



25 



wherein R 5 , R 6 and R 7 are each independently selected from the group consisting of hydrogen C 
alkylr aryl and aryl C,— C 6 alkyl; y y y ' 1 

a 1 H-imidazol-1 -yl radical of the formula 



30 




(0 



35 rif r 3 eir ] n S !^ ele ?u e nJ r0m ^1 9 ro "P insisting of hydrogen, C,-C e alkyl, mercapto, C,—C e alkyfthro 
and aryl C^ 8 alkylthio, and R 9 and R 10 are each independently selected from the group consisting of 
hydrogen, C t — C 6 alkyl, aryl and aryl C 1 — C s alkyl; 
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45 



a 1H-1,2,4-triazol-1-yl radical of the formula 



»11 



(d) 



wherein either of R" and R 12 is selected from the group consisting of hydrogen, hydroxy, mercapto, 
so u,— L e alkylthio and aryl-C,— C 8 alkylthio, the remaining being selected from the group consisting of 
hydrogen, C t — C 6 alkyl and aryl-C,— C 6 alkyl; y 



a 4H-1,2,4-triazol-4-yl radical of the formula 
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D 13 

-N | 



(e) 



wherein R 13 is selected from the group consisting of hydrogen, mercapto, hydroxy, C,— C 6 alkylthio and 
aryl C t — C 6 alkylthio, and R 14 Is selected from the group consisting of hydrogen, C, — C R alkyl, aryl and 
55 aryl — C s alkyl; 
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a 2,3-dihydro-4H-1,2,4-triazol-4-yl radical of the formula 



15 



20 



16 



R 15 

(f) 



10 wherein R« is selected from the group consisting of C,-C 9 alkyl and aryl C,-C 6 alky! and R 18 is 
selected from the group consisting of hydrogen, C,— C 8 alkyl, and aryl C — C 6 aiKyi; 



a 1H-1,2,3,4-tetrazol-1-yl radical of the formula 



■ (g) 



R 17 



wherein R 17 is selected from the group consisting of hydrogen, mercapto, C,— C 6 alkyl aryl and aryl 
C, — C 6 alkyl; 

wherein said aryi as used in the foregoing definition Is selected from the group consisting of phenyl and 
25 substituted phenyl, said substituted phenyl having from 1 to 3 substituents each independently 
selected from the group consisting of halo, 0,-0, alkyl, C n — C 6 alkyloxy and trmuoromethyL 

2. A chemical compound selected from the group consisting of c/s - 1 - |4 - 12 . - (2,4 - aichloro- 
phenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli -4-14- 
{1H - imidazol - 1 - yOphenyllpiperazine and the pharmaceutical^ acceptable acid addition salts and 

30 stereochemicaily isomeric forms thereof. m 

3. A chemical compound selected from the group consisting of cts - 1 - |4 - 12 - (2,4 - « dichloro- 
phenyl) - 2 - (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli - 4 - 14 - (1H- 
1 r 2,4 - triazol - 1 - yOphenyllpiperazine and the pharmaceutical^ acceptable acid addition salts and 
stereochemicaily isomeric forms thereof. 

35 4. A chemical compound selected from the group consisting of cts - 4 - 14 - |A - 14 - 12 - 12.4- 

dichlorophenyl) - 2 - {1H - imidazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli - 1- 
piperazinyllphenyl} - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - one and the pharma- 
ceutically acceptable acid addition salts and stereochemicaily isomeric forms thereof. 

5. A chemical compound selected from the group consisting of cts - 4 - (4 - [4 - 1 4 - 12 - (2,4- 
40 dichlorophenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian -4 - yimethoxylphenyli - 1- 

piperazinyllphenyl} - 2,4 - dihydro - 2,5 - dimethyl - 3H - 12,4 - triazol - 3 - one monohydrate and 
the pharmaceutical^ acceptable acid addition salts and stereochemicaily isomeric forms thereof. 

6. A chemical compound selected from the group consisting of cts - 1 - [4 - [2 - 2,4 - dichloro- 
phenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxoian - 4 - yimethoxylphenyli - 4 - 14 - (1 H- 

45 tetrazol - 1 - yOphenyllpiperazine and the pharmaceuticaliy acceptable acid addition salts and 
stereochemicaily isomeric forms thereof. _ 

7. A chemical compound selected from the group consisting of cts - 1 - |4 - 12 - 12,4 - dichloro- 
phenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli - 4 - 1 4- 
[3-<methylthto) - 1H - 1,2,4 - triazoi - 1 - yOphenyllpiperazine and the pharmaceuticaliy acceptable 

so acid addition salts and stereochemicaily isomeric forms thereof. 

8. A chemical compound selected from the group consisting of cis - 4 - (4 - 14 - (4 - 12 - (2,4- 
dichlorophenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxoian - 4 - yimethoxylphenyli - 1 - 
piperazinyllphenyll - 2 - ethyl - 2,4 - dihydro - 5 - methyl - 3H - 1,2,4 - triazol - 3 - one and the 
pharmaceuticaliy acceptable acid addition salts and stereochemicaily isomeric forms thereof. 

55 9. A chemical compound selected from the group consisting of c/s - 4 - [4 - [4 - (4 - 12 - (2,4- 

dichlorophenyl) - 2 - (1 H - 1,2,4 - triazol* - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli - 1- 
piperazinyljphenyll - 2,4 - dihydro - 5 - methyl - 2 - propyl - 3H - 1 ,2,4 - triazol - 3 - one monohydrate 
and the pharmaceuticaliy acceptable acid addition salts and stereochemicaily isomeric forms 

so 10. A chemical compound selected from the group consisting of cis - 4 - {4 - [4 - |4 - [2 - (2,4- 

dichlorophenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - yimethoxylphenyli - 1- 
piperazinyllphenyl} - 2 - ethyl - 2,4 - dihydro - 3H - 1,2,4 - triazol - 3 - one and the pharmaceuticaliy 
acceptable acid addition salts and stereochemicaily isomeric forms thereof. 

11. A composition for combatting the growth of a microorganism selected from the group 

65 consisting of fungus and bacterium comprising an inert carrier material and as an active ingredient an 
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effective antifungal or antibacterial amount of a compound according to any one of Claims i to in 
12. A chemical compound having the formula y ua,ms 1 to 10 - 

a 

N 
I 

CH Ar 

to NH_ 

JS 

whVet^ PharmaCeUtICaliy 3CCepTable acid addit ' on sa,ts and stereochemically isomeric forms thereof, 
Q is a member selected from the group consisting of CH and N; 

Ar is a member selected from the group consisting of phenyl, thienyl, haiothienyl and substituted 
20 phenyl, said substituted phenyl having from 1 to 3 substituents each independently selected from the 
group consisting of halo, lower alkyi, lower aikyloxy and trifluoromethyl. 

13. A composition for combatting the growth of a microorganism selected from the "group 
consisting of fungus and bacterium comprising an inert carrier material and as an active ingredient an 
effective antifungal or antibactenal amount of a compound according to Claim 12. 
25 14. A process for preparing a chemical compound according to Claim 1 characterized by a) 

reacting a compound of the formula 
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40 



45 



... ^.Q-vxy ' .... 

with a compound of the formula D — CH 2 — W (II) 
wherein D is M 

O 



Q 

I 



CH A, 



W is a reactive ester residue; 

Y' is the same as Y as previously defined, but other than a radical of formula (c) or (g) wherein R 8 , 
so respectively R 17 , is mercapto and other than a radical of formula (d) or (e) wherein R 11 or R 12 , 
respectively R 13 , is mercapto or hydroxy; 
in order to prepare a compound of the formula 



55 



60 



the reaction being carried out in an appropriate reaction inert organic solvent at elevated temperatures, 
and if desired, first converting the substituted phenol into a metal salt thereof, and to thereafter use said 
metal salt in the reaction with (II); or 
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b) cyclizing a compound of the formula 



^/CHj-CHg-halo 
D-CH 2 -0 ^ ^ ^CHg-CHg- 



/r~v^ N \ (iv) 

// *\ ^CH„-CH--halo 



10 with a compound of the formula NHg-^"^' 



IV) 



the reaction being carried out by stirring the reactants together in the presence of an appropriate polar 
is solvent in admixture with an appropriate water-miscible organic solvent, or 
c) N-alkylating a compound of the formula 

20 D-CH 2 -0-(j *Y 



(VI) 



25 with a compound of the formula + halo (VII) 

said N-alkylation being carried out by stirring the reactants together, in the presence of an appropriate 
base; or 

30 d) cyclizing a compound of the formula 



35 D-CH 2 -0 



r\jr^ (viii) 



wherein A is an amino group or a suitable derivative thereof, with an appropriate cyclizing agent, and if 
desired, introducing substituents into the thus obtained heterocyclic compounds, the nature of A in 
40 formula <VIII), as well as the nature of the cyclizing agent to be used in the cyclization step, depending 
upon the meaning of Y in the desired compounds (I), . _ 4 

d)(i) the compounds of formula (I) wherein Y stands for the radical (a), wherein R\ R z . R . and R 
have the previously defined meaning, being derived from an appropriate amine of formula 



NH, 

45 > / 2 



(Vtll-a) 



D-CH 2 -0 

so 

by cyclizing the latter compound with a compound of the formula 

0 0 

II II 

55 R 1 — C — CH — CH — C — R 2 (IX-a) 

! i 
R 3 R 4 

or a compound of the formula i 
60 R 3 R . O-Alkyl 



(IX-b) 



65 R 4 n 2 / '^ O-alkyl 
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in order to prepare a compound of the formula 



D-CH o -0 



10 



(l-a) 



the reaction of (Vlll-a) with (IX-a) being carried out by stirring and refluxing the reactants together in an 
appropriate solvent in the presence of an appropriate base; 

d)(ii) the compounds of formula (I) wherein Y stands for the radical (b), wherein Ft 5 , R 6 and R 7 have 
is the previously defined meaning being derived from an appropriate hydrazine of the formula 



20 



D-CH o -0 



o-cr 



NH-NHL 



( Vlll— b) 



25 



by cyclizing the latter with an appropriate dione of formula 

0 0 
R 5 — C— CH— C— R 9 - 



(X) 
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R 7 



in order to prepare a compound of the formula 



D-CHo-0 




(l-b) 



the reaction of (Vlll-b) with (X) being carried out following the same precedure as for the preparation of 
*(l-a) starting from (Vlll-a) and (IX-a), and when R 5 is hydrogen, the adjacent carbonyl group of (X) is 
45 preferably acetalized prior to reacting said (X) with (Vill-b) in order to obtain a pyrazole derivative 
wherein R 6 is unambiguously located at the 5-position; 

d)(iii) the compounds of formula (I) wherein Y stands for a radical (c) wherein R 9 and R 10 are as 
previously defined and wherein R 8 stands for mercapto, being prepared by cyclizing an appropriate 
isothiocyanate of formula 



so 



55 with a compound of the formula 



J 10 



H 2 N — CH — C — R 9 



(Vlll-c) 



(XI) 



60 



65 
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in order to prepare a compound of the formula 



SH 



5 




10 

the reaction of (Vlll-c) with (XI) being carried out by stirring the reactants together in a suitable organic 
solvent in the presence of an appropriate base, the compounds of formula (I) wherein Y stands for the 
radical (c) wherein R 9 and R 10 are as previously defined and wherein R 8 stands for hydrogen, being 
obtained by desulfurating a compound of formula (l-c-1 ) in order to prepare a compound of the formula 

rs 



20 




( I-c-2) 



the compounds of formula (I) wherein Y represents the radical (c) wherein R 9 and R 10 are as previously 
described and wherein R 8 is C t — C 6 alkylthio or aryl-C, — C 6 alkylthio, being prepared by subjecting the 
25 corresponding compounds of formula (l-c-1 ) to a standard S-alkylation with a suitable reactive ester of 
the formula R 8 a W (XII), wherein R 8 a is C n — C 8 alkyl or aryl-C, — C 6 alkyl and wherein W is as previously 
defined, in order to prepare a compound of the formula 



30 



35 




(l-c-3) 



and, if desired, the compounds of formula (l-c-3) may be desulfurated yielding the compounds of 
formula (l-c-2); or 

40' e) preparing compounds of formula (I) wherein Y is the radical (d), wherein R n represents XH, X 
being 0 or S, and wherein R 12 is hydrogen, C 1 — C s alkyl or aryl-C, — C e alkyl, said R 12 being represented 
by R 12 a by cyclizing a compound of the formula 



so 

with 




( Vllt-d-1) 



(XIII) 



55 or a functional derivative thereof, the resultant product being a compound of the formula 

XH 



60 



65 




(l-d-1) 
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said reaction being conveniently carried out by stirring and heating th reactants together in an 
appropriate organic solvent; or 

e)(i) the compounds of formula (l-d-1) may alternatively be prepared by first acyiating (VIII-d-1) 
with an appropriate anhydride of the formula 

(R,2 . C0 >*° IXIII-b) 

or an alkanoic halide of the formula 

0 

10 „ II (Xlll-c) 

R 12 ,C-halo 

in order to prepare a compound of the formula 

is X 

II 

N-NH-C-NHo 

and, subsequently, cyclizing the latter by stirring and heating (XIV) in an alcoholic alkaline medium; or 
e)(ii) preparing the compounds of formula (l-d-1 ) by reacting a hydrazine hydrochloride of formula 
25 (Vlll-b) with a compound of formula 

0 

II (Xlll-d) 
X=C=N— C— R 12 a 

30 in N,N-diethyiethanamine, washing the reaction mixture with water, evaporating off the solvent and 
thereafter stirring and heating the residue in a mixture of dichloromethane and ethanol in the presence 
of alkali; or 

e)(iii) preparing the compounds of formula (I) wherein Y stands for the radical '(d) wherein R 12 is 
R 12 a and wherein R" is hydrogen by desuffurating a corresponding compound of formula (l-d-1), 
35 wherein XH is SH, said compounds being represented by the formula 

SH 



= 0 (XIV) 

20 " 



45 



50 



55 



following the same procedure as for the desulfuration of (l-c-1) to prepare (l-c-2), the product being a 
compound of the formula 

N=ri 



-TV" ww A 



D-CH 2 -0 1 ™ R 1 ^ ( " d 2) 



e)(iv) preparing compounds of formula (I) wherein Y stands for the radical (d) wherein R 12 is R ,2 a 
and wherein R 11 is C, — C 6 alkylthio or aryl-C. — C 6 alkylthio, by S-alkylating a compound of formula (l-d- 
1-a) with a reactive ester of formula R" a W (XV-a), wherein W has the previously defined meaning and 
eo wherein R 11 stands for C, — C 6 alkyl or aryl-C, — C 6 alkyl, following the same procedure as for the 



65 
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preparation of (l-c-3) starting from (l-c-1) and (XII), the product being a compound of the formula 

SR 11 a 

>N | ( l-d-3) 

./ \, // X 

to 



is and, if desired, following the same desulfurating procedure as described hereinabove, the compounds 
of formula (I-d-3) may be converted into the compounds of formula {I-d-2); or 

e)(v) preparing compounds of formula (I) wherein Y stands for the radical (d) wherein R 12 is XH, X 
being 0 or S, and wherein R 11 is hydrogen, C, — C 6 alkyl or aryl-C, — C 6 alkyl, said R 11 being represented 
by R n b , by cyclizing a compound of the formula 

20 

25 ll-NH 2 

with a compound of the formula 

35 R" b — C — OH 

or a functional derivative thereof, the product being a compound of the formula 

40 

R b 



0 

|| (Xlll-d) 



45 



50 

or 

e)(vi) preparing compounds of formula (I) wherein Y represents the radical (d) wherein R 12 is 
hydrogen and wherein R 11 has the meaning of R 11 b , by desulfurating a compound of formula 

55 

R b 



60 



(l_d_4_a) 



D-CH 2 -0-^J SH 



38 
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th product being a compound of th formula 




10 



or 



e)(vii) preparing compounds of formula (!) wherein Y represents the radical (d) wherein R u is 
C,— C 6 alkyithio or aryl-C,— C 6 alkylthio and wherein R u has the meaning of R" b , by S-alkylating a 
15 compound of formula O-d-4-a) with a reactive ester of formula R 12 b W (XV-b), wherein W is as 
previously described and wherein R 12 b is C«— C 6 alkyl or aryl-C,— C 6 alkyl, following the previously 
described procedure for the preparation of (l-c-3) starting from (l-c-1) and (Xil), the product being a 
compound of the formula 

20 R 11 



30 and following the desulfurating procedure described hereinabove, the compounds of formula (l-d-6) 
may in turn be converted into the compounds of formula (i-d-5); or 

f) preparing compounds of formula (I) wherein Y stands for a radical of formula (e) wherein R 14 has 
the previously defined meaning and wherein R 13 stands for mercapto or hydroxy, said R 13 being 
represented by XH, wherein X is 0 or S, by cyclizing a compound of the formula 



NH-C-NH-NH 2 



D-CH 2 -0 . f 
4 5 with a compound of formula 

NH 

|| (XVI) 
Ri«_C_NH 2 

50 

or an acid addition salt thereof, the product being a compound of the formula 

XH 

55 



60 



or 



f)(i) preparing compounds of formula (I) wherein Y stands for the radical (e) wherein R u is as 
65 previously defined and wherein R 13 stands for C 1 — C 6 alkylthio or aryl-C,— C 6 alkylthio, said R 13 being 



39 
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represented by SR ,3 a , wherein R 13 a is C^—C s alkyl or aryl-C,— C 6 alkyi, by S-alkylating a compound of 
formula 

SH 



w D-CH 2 -0-V ^ R 



15 



with a compound of the formula R 13 a W (XVII) 

the product being a compound of the formula 



SR« a 



(i-e-3) 



25 

and if desired, compounds of formula (I) wherein Y stands for the radical (e) wherein R 14 is as previously 
defined and wherein R 13 stands for hydrogen, can be prepared by desulfurating a corresponding 
compound of formula (l-e-1-a) or a compound of formula (l-e-3), following standard desulfuration 
reactions as previously described herein, the product being a compound of the formula 

30 



d -ch 2 -o ^y^ u Cj~^3^Jr 

° f g) preparing compounds of formula (I) wherein Y represents a radical (f) wherein R 15 and Ft' 6 have 
40 the previously defined meaning, can be derived from an appropriate compound of formula 

OH 
>16 



AS 



R 



so by N-alkylating the latter with an appropriate reactive ester of formula R 15 W (XVIII). wherein W and R 15 
have the previously defined meanings, the product being a compound of the formula 

U | . (t - f) 

60 ° r h) preparing compounds of formula (I) wherein Y stands for the radical (g) wherein R' 7 is as 
previously defined, but other than mercapto, said R 17 being represented by R 17 „, by cyclizing a 
compound of the formula (Vlll-a) with an azide and a compound of the formula 



65 



R" — C[0— (lower alkyl>] 3 (XIX) 
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in an appropriate acidic medium, the product being a compound of the formula 



5 




(i-g-D 



h)(i) preparing compounds of formula (I), wherein Y stands for the radical (g) wherein R 17 stands 
for mercapto, by cyclixing an isothiocyanate of formula (Vlll-c) with an appropriate azide, in an - 
appropriate organic solvent, in the presence of alkali, the product being a compound of the formula 

15 



20 




d-g-2) 



or the cyclization reaction may also be carried out by stirring (Vlll-c) with an azide in the presence of an 
25 appropriate quaternary ammonium salt, in a suitable solvent system; 
or 

h)(ii) preparing compounds of formula (I-g) wherein R 17 is hydrogen by desulfurating a compound 
of formula (l-g-2), the product being a compound of the formula 



30 



35 




O-g-3) 



and, if desired, preparing pharmaceutical^ acceptable acid addition salts of the products of the above 
steps, and also, if desired, preparing stereochemical isomeric forms of compound (I). 

40 1 5. A process for preparing a chemical compound selected from the group consisting of cfs - 1- 

{4 - [2 - (2,4 - dichlorophenyl) - 2 - (1 H - 1,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxolan - 4 - ylmethoxv]- 
phenyl) - 4 - [4 - (1H - imidazol - 1 - yDphenyl) - piperazine and the pharmaceutical^ acceptable 
acid addition salts and stereochemical ly isomeric forms thereof, characterized by reacting 4 - (4 - [4- 
(1 H - imidazol - 1 - yDphenyl] - 1 - piperazinyllphenol with cfs - [2 - (2,4 - dichlorophenyl) - 2 - (1 H- 

45 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyljmethanesulfonate. 

16. A process for preparing a chemical compound selected from the group consisting of cfs * 1- 
{4 - [2 - (2,4 - dichlorophenyl) - 2 - (1 H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 1 - ylmethoxy]- 
phenylj -4-[4-(1H-1 ,2,4 - triazol - 1 - yl) - phenyflpiperazine and the pharmaceutical^ acceptabl 
acid addition saits and stereochemically isomeric forms thereof, characterized by reacting 4 - |4 - [4- 

so (1H - 1,2,4 - triazol - 1 - yDphenyl] - 1 - piperazinyllphenol with cfs - [2 - (2,4 - dichlorophenyl) - 2- 
(1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyl]methanesulfonate. 

1 7. A process for preparing a chemical compound selected from the group consisting of cfs - 4- 
{4 . [4 - (4 _ [2 - (2,4 - dichiorophenyl) - 2 - (1H - imidazol - 1 - yl - methyl) - 1,3 - dioxolan - 4- 
ylmethoxylphenyll - 1 - piperaziny!]phenyl| - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3- 

55 one and the pharmaceutical^ acceptable acid addition salts and stereochemically isomeric forms 
thereof, characterized by reacting 2,4 - dihydro - 4 - (4 - [4 - (4 - hydroxyphenyi) - 1 - piperazinyl]- 
phenyl} - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - one with cfs - [2 - (2,4 - dichlorophenyl) - 2 - (1 H- 
imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyllmethanesuifonate. 

1 8. A process for preparing a chemical compound selected from the group consisting of cfs - 4- 
eo [4 - (4 ~ [4 - [2 - (2,4 - dichlorophenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxolan - 4- 

ylmethoxylphenyll - 1 - piperazinyl]phenyl | - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1 ,2,4 - triazol - 3 - one 
monohydrate and the pharmaceutical acceptable acid addition saits and stereochemically isomeric 
forms thereof, characterized by reacting 2,4 - dihydro - 4 - {4 - [4 - (4 - hydroxyphenyi) - 1- 
piperazinyljphenylt - 2.5 - dimethyl - 3H - 1,2,4 - triazol - 3 - one with cfs - [2 - (2,4 -dichlorophenyl)- 
55 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyljmethanesulfonate. 
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1 9. A process for preparing a compound of the formula cfs - 1 - (4 - [2 - (2,4 - dichloroph nyl)- 
2 - UH - 1 ,2,4 - triazot - 1 - ylmethyl) - 1 ,3 - dioxolan - 4 - ylmethoxylphenylj - 4 - [4 - (5 - methyl- 
1 H - 1 f 2,4 - triazol - 1 - yllphenyllpiperazine, characterized by reacting 4 - (4 - [4 - (5 - methyi - 1H- 
1,2,4 - triazol - 1 - yDphenyl] - 1 - piperazinyl|phenol with cis - [2 - (2,4 - dichlorophenyl) - 2 - (1H- 

5 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyi]methanesuifonate. 

20. A process for preparing a chemical compound according to Claim 12 characterized by 
reacting a compound (II) of the formula 

D — CH 2 — W (II) 



wherein D is 



75 



20 




and W is a reactive ester residue, with a compound of the formula 
25 NH 2 

30 

in an appropriate reaction inert organic solvent, at elevated temperatures, or if desired, first converting 
the substituted phenol into a metal salt thereof, and to thereafter use said metal salt in the reaction 
with (II), 

21 . A compound according to any one of Claims 1 to 1 0 or Claim 1 2, or a composition according 
35 to Claim 1 1 or Claim 13, for use in combatting the growth of a fungus or bacterium. 

22. A process for preparing a pharmaceutical composition comprising mixing an effective amount 
of a compound claimed in any one of Claims 1 to 10 or 12 with an inert carrier material. 



40 Patentanspruche 

1 . Eine chemische Verbindung, ausgewShit aus der ein Azolderivat mit der Forme!: 



45 



50 



55 




und die pharmazeutisch annehmbaren Saureadditionssalze und stereochmischen isomeren Formen 

hievon umfassenden Gruppe, worin: 
so Q ein Vertreter aus der CH und N umfassenden Gruppe ist; 

Ar ein Vertreter aus der Gruppe ist, die aus Phenyl, Thienyl, Halogenthienyl und substituiertem 

Phenyl besteht, wobei das genannte substituierte Phenyl 1 bis 3 Substituenten aufweist, die jeweils 

unabhangig voneinander ausgewahlt sind aus einer Halogen, C, — C 6 -Alkyl, C, — C 6 -Alky!oxy und Tri- 

fluormethyl umfassenden Gruppe; und 
65 der Rest Y ein Vertreter aus einer Gruppe ist, die besteht aus; 



42 
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einem 1 H-PyrroM -yl-Rest der Formel 



5 




(a) 



to worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig voneinander ausgewahlt sind aus einer Wasserstoff , C C 

Alkyl, Aryl und Aryl-C, — C 6 -alkyl umfassenden Gruppe; ' 1 ' 

einem 1 H-PyrazoM -yl-Rest der Formel 

is R 5 



20 




worin R 5 , R 6 und R 7 jeweils unabhangig voneinander ausgewahlt sind aus einer Wasserstoff, — C 6 - 
Alkyl, Aryl und Aryl-C 1 — C 6 -alkyl umfassenden Gruppe; 

25 

einem 1 H-lmidazol-1-yI-Rest der Formel 



30 



35 



45 



55 



60 




(c) 



worin R 8 ausgewahlt ist aus einer Wasserstoff, C 1 — C^AIky!, Mercapto, C t — C 6 -Alkylthio und Aryl- 
C, — C s -alkylthio umfassenden Gruppe und R 9 und R 10 ieweils unabhangig voneinander ausgewahlt sind 
aus einer Wasserstoff, C, — C 6 -Alkyl, Aryl und Aryl-C, — C B -aikyl umfassenden Gruppe; 



40 einem 1H-1,2,4-Triazol-1 -yl-Rest der Formel 

,11 



-vj 



R 



R 12 

so worin entweder R 11 oder R 12 ausgewahlt ist aus einer Wasserstoff, Hydroxy, Mercapto, C 1 — C 6 -Alkylthio 
und Aryl-C, — C B -alkyithro umfassenden Gruppe, wahrend der andere Rest ausgewahlt ist aus einer 
Wasserstoff, C, — C e -Alkyl und Aryl-C, — C 6 -alkyl umfassenden Gruppe; 



R 
-N 



einem 4H-1,2,4-Triazol-4-yl-Rest der Formel 

13 

>=? 

worin R 13 ausgewahlt ist aus einer Wasserstoff, Mercapto, Hydroxy, C, — C 6 -Alkylthio und Aryl-C,- — 6 - 
alkylthio umfassenden Gruppe und R 14 ausgewahlt ist aus einer Wasserstoff, C, — C s -Alkyl, Aryl und 
65 Aryl-C T — C 6 -alkyl umfassenden Gruppe; 
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einem 2,3-Dihydro-4H-1,2,4-triazol-4-yl-Rest der Formel 



O 



R 



15 



/ 



5 



R 16 ' 

worin R 15 ausgewahit ist aus der C 1 — C 8 -Alkyl und Aryl-C t — C s -alkyl umfassenden Gruppe und R 1S 
ausgewahit ist aus der Wasserstoff, C, — C 6 -Alkyl und Aryl-C, — C 6 -aIkyl umfassenden Gruppe; 




to 



einem 1H-1,2,3,4-Tetrazoi-1-yl-Rest der Formel 



75 




(g) 



20 



worin R 17 ausgewfihit ist aus der Wasserstoff, Mercapto, C, — C 6 -Aikyl, Aryl und Aryi-C, — Chalky! um- 
fassenden Gruppe; worin das genannte Aryl, wie es in den obigen Definitionen verwendet wird, ausge- 
25 wahlt ist aus der Phenyl und substituiertes Phenyl umfassenden Gruppe, wobei das genannte substi- 
tuierte Phenyl 1 bis 3 Substituenten aufweist, die jeweiis unabhSngig voneinander ausgewahit sind aus 
der Halogen, — C 6 -Alkyl f C,— C 6 -Alkyloxy und Trifluormethyl umfassenden Gruppe. 

2. Eine chemische Verbindung, ausgew§hlt aus der cis - 1 - {4 - [2 - (2,4 - Dichiorphenyl) - 2- 
(1 H - 1 ,2,4 - triazol - 1 - ylmethyi) - 1 ,3 - dioxoian - 4 - yimethoxy] - phenyl} - 4 - [4 - (1 H - imidazol - 1 - 

30 yl) - phenyl] - piperazin und die pharmazeutisch annehmbaren Saureadditionssaize und stereo- 
chemisch isomeren Formen hievon umfassenden Gruppe. 

3. Eine chemisch Verbindung, aus der cis - 1 - 14 - [2 - (2,4 - Dichiorphenyl) - 2 - (1H - imidazoi- 

1 - ylmethyi) - 1 ,3 - dioxoian - 4 - yimethoxy] - phenyl} - 4 - [4 - (1 H - 1 ,2,4 - triazol - 1 - yi) - phenyl]- 
piperazin und die pharmazeutisch annehmbaren Saureadditionssaize und stereochemisch isomeren 

35 Formen hievon umfassenden Gruppe. 

4. Eine chemische Verbindung, ausgewahit aus der cis - 4 {4 - [4 - {4 - [2 - (2,4 - Dichlorphenyl)- 

2 - (1 H - imidazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 1 - piperazinyljpheny!}- 
2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - on und die pharmazeutisch annehmbaren 
Saureadditionssaize und stereochemisch isomeren Formen hievon umfassenden Gruppe. 

40 5. Eine chemische Verbindung, ausgewahit aus der cis - 4 - (4 - [4 - [4 - [2 - (2,4 - Dichiorphenyl)- 
2 - (1H - 1,2,4 - triazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 1 - piperazinyl]- 
phenyl} - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - on - Monohydrat und die 
pharmazeutisch annehmbaren Saureadditionssaize und stereochemisch isomeren Formen hievon 
umfassenden Gruppe. 

45 6. Eine chemische Verbindung, ausgewShlt aus der cis - 1 - (4 - [2 - (2,4 - Dichiorphenyl) - 2- 

{1 H - 1 ,2,4 - triazol - 1 - ylmethyi) - 1 ,3 - dioxoian - 4 - yimethoxy] - phenyl} - 4 - [4 - (1 H - tetrazoi - 1 - 
yi) - phenyl] - piperazin und die pharmazeutisch annehmbaren Saureadditionssaize und stereo- 
chemisch isomeren Formen hievon umfassenden Gruppe. 

7. Eine chemische Verbindung, ausgewahit aus der cis - 1 - (4 - [2 - (2,4 - Dichiorphenyl) - 2- 
so (1H - 1,2,4 - triazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 4 - (4 - [3 - methyithio)- 

1H - 1,2,4 - triazol - 1 - yl] - phenyl} - piperazin und die pharmazeutisch annehmbaren 
Saureadditionssaize und stereochemisch isomeren Formen hievon umfassenden Gruppe. 

8. Eine chemische Verbindung, ausgewahit aus der cis - 4 - (4 - [4 - {4 - [2 - (2,4 - Dichiorphenyl)- 
2 - (1H - 1,2,4 - triazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 1 - piperazinyi]- 

55 phenyl} - 2 - ethyl - 2,4 - dihydro - 5 - methyl - 3H - 1 ,2,4 - triazol - 3 - on und die pharmazeutisch 
annehmbaren Saureadditionssaize und stereochemisch isomeren Formen hievor umfassenden 
Gruppe. 

9. Eine chemische Verbindung, ausgewahit aus der cis - 4 - {4 - [4 - [4 - [2,4 - Dichlorphenyl)- 
2 - (1H - 1,2,4 - triazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 1 - piperazinylj- 

60 phenyl} - 2,4 - dihydro - 5 - methyl - 2 - propyl - 3H - 1,2,4 - triazol - 3 - on - Monohydrat und die 
pharmazeutisch annehmbaren Saureadditionssaize und stereochemisch isomeren Formen hievon 
umfassenden Gruppe. 

10. Eine chemische Verbindung, ausgewahit aus der cis - 4 - |4 - [4 - (4 - [2 - (2,4 - Dichior- 
phenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyi) - 1,3 - dioxoian - 4 - yimethoxy] - phenyl} - 1- 

65 piperazinyl] - phenyl} - 2 - ethyl - 2,4 - dihydro - 3H - 1 ,2,4 - triazol - 3 - on und die pharmazeutisch 
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annehmbaren Saureadditionssalze und stereochemisch isomeren Formen hievon umfassenden 
Gruppe. 

11. Eine Zusammensetzung zur Bekampfung des Wachstums eines Mikroorganisms, 
ausgewahlt aus der aus Fungus und Bacterium bestehenden Gruppe, umfassend ein inertes Trager- 

5 material und als einen wirksamen Bestandteii eine antifungal oder antibakteriell wirksame Menge einer 
Verbindung gemafc einem der Anspruche 1 bis 1 0. 

12. Eine chemische Verbindung mit der Formei 



70 



15 




20 

und die pharmazeutisch annehmbaren Saureadditionssalze und stereochemisch isomeren Formen 
hievon. worin: 

Q ein Vertreter aus der CH und N umfassenden Gruppe ist; 

Ar ein Vertreter aus der Gruppe ist, die aus Phenyl, Thienyl, Halogenthienyl und substituiertem 
25 Phenyl besteht, wobei das genannte substituierte Phenyl 1 bis 3 Substituenten aufweist, die jeweils 
unabhSngig voneinander ausgewahlt sind aus einer Halogen, Niederalkyl, Niederalkyloxy und Trifluor- 
methyl umfassenden Gruppe, 

13. Eine Zusammensetzung zur Bekampfung des Wachstums eines Mikroorganisms, ausgewahlt 
aus der Gruppe bestehend aus Fungus and Bacterium, umfassend ein inertes Tragermaterial und als 

30 einen aktiven Bestandteii eine antifungal oder antibakteriell wirksame Menge einer Verbindung gemaS 
Anspruch 12. 

1 4. Ein Verfahren zur Hersteliung einer chemischen Verbindung nach Anspruch 1 , gekennzeichnet 

durch 

a) Umsetzen einer Verbindung der Formei 



40 




(til) 



mit einer Verbindung der Formei D — CH 2 — W ,(ll) 



worin D fur 

45 



n — N 

O 



Q 

I 



CH 2 . Ar 



so \X 

0^0 



55 steht und W einen reaktionsfahigen Esterrest bedeutet; worin Y' wie zuvor Y definiert ist, jedoch eine 
andere Bedeutung als einen Rest der Formei (c) oder (g) hat, worm R 8 bzw, R 17 Mercapto ist und eine 
andere Bedeutung als einen Rest der Formei (d) oder (e) hat worin R 11 oder R 12 bzw. R 13 Mercapto oder 
Hydroxy ist; 

60 zur Hersteliung einer Verbindung der Formei 

r\jrx 



D-CH 2 -0 



65 \ / 
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wobei die Umsetzung in einem geeigneten reaktionsinerten organischen Losungsmittel bei erhohter 
Temperatur ausgefuhrt wird und wobei gewunschtenfalls das substituierte Phenol (III) zunachst in ein 
Metallsalz hievon ubergefuhrt und hiernach dieses Metallsalz in der Reaktion mit (II) eingesetzt wird: 
oder 

5 b) Cyclisieren einer Verbindung der Forme! 

^ / /CH 2 -CH 2 -HaIogen 

io D-CH 2 -0 ^CH 2 -CH 2 -Halogen (IV) 



is mit einer Verbindung der Formel 



wobei die Umsetzung durch gemeinsames Ruhren der Reaktionskomponenten in Gegenwart eines ge- 
eigneten polaren Losungsmittels, im Gemlsch mit einem geeigneten wassermischbaren organischen 
zo Losungsmittel, ausgefuhrt wird; oder 

c) N-Alkylierung einer Verbindung der Forme! 

mit einer Verbindung der Forme! 

Halogen 



25 



30 



(VII) 



wobei die N-Alkyiierung durch gemeinsames Ruhren der Reaktionskomponenten in Gegenwart einer 
35 geeigneten Base ausgefuhrt wird; oder 

d) Cyclisierung einer Verbindung der Formel 



40 



D-CH 2 -0-^3^ — — (VIII) 



worin A eine Aminogruppe oder ein geeignetes Derivat hievon darstellt, mit einem entsprechenden 
45 Cyclisierungsmittel und, falls gewunscht, Einfuhrung von Substituenten in die solcnerart erhaitenen 
heterocycllschen Verbindungen, wobei die Art von A in Formel (VIII) sowie die Art des in der 
Cyclisierungsstufe zu verwendenden Cyclisierungsmittels von derBedeutung von Y in den erwunscnten 

Verbindungen (I) abhangen, wobei • ' , , u • m D2 ns a* 

d)(i) die Verbindungen der Formel (I), worin Y fur den Rest (a> stent, worm R 1 , R 2 . R* und R* die 
so vorstehend definierte Bedeutung haben, von einem entsprechenden Amin der Formel 

NH 2 

D -cH 2 -o-^r^^— / ~^=^ {V1I1 _ a) 



55 



60 



durch Cyclisieren der letztgenannten Verbindung mit einer Verbindung der Formel 

0 0 
R 1 — C — CH — CH — C— R 2 (IX-a) 
65 R 3 R 4 

46 
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Oder einer Verbindung der Formel 



R )5 



O-Alkyl 



(IX-b) 



to unter Ausbildung einer Verbindung der Formel 



15 



20 



D-CH 2 -0 



(i-a) 



abgeieitet werden, worin die Umsetzung von (Vlil-a) mit (IX-a) durch gemeinsames Ruhren und Ruck- 
fluBerhitzen der Komponenten in einem entsprechenden Losungsmittei in Gegenwart einer ent- 
sprechenden Base ausgefuhrt wird; 

d)(ii) die Verbindungen der Formel (I), worin Y fur den Rest (b) steht, worin R 5 , R s und R 7 die zuvor 
25 angegebene Bedeutung haben, von einem entsprechenden Hydrazin der Formel 



30 



35 



D-CH„-0 



I 



NH-NhL 



( Vlll-b) 



durch Cyclisieren der letztgenannten Verbindung mit einem entsprechenden Dion der Formel 



0 0 

'I « . 

R s — C — CH — C — R 6 



(X) 



40 R 7 

unter Ausbildung einer Verbindung der Formel 



45 



50 




(l-b) 



abgeieitet werden, worin die Umsetzung von (Vlll-b) mit (X) nach der gleichen Vorgangsweise erfolgt 
wie die Herstellung von (l-a) aus (Vlll-a) und (IX-a), und, falls R s fur Wasserstoff steht, die benachbarte 
Carbonyfgruppe vorzugsweise vor der Umsetzung der genannten Verbindung (X) mit der Verbindung 
55 (Vlll-b) acetaiisiert wird, urn ein Pyrazolderivat zu erhalten, worin R s unzweideutig an der 5-Stellung lo- 
kalisiert ist; 

d)(iii) die Verbindungen der Formel (I), worin Y fur einen Rest (c) steht worin R 9 und R 10 wie zuvor 
definiert sind und worin R 8 fur Mercapto steht, durch Cyclisieren eines entsprechenden Isothiocyanats 
der Formel 

60 




5 



JO 



IS 
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mit einer Verbindung der Formel 

R 10 0 

! II 
H 2 N — CH — C — R 9 

unter Ausbildung einer Verbindung der Formel 

SH^ 

D-CH 2 -0 -^^ N ^~\|^^ N^|^ (1-0-1) 



(XI ) 



R9 R 10 



hergestellt werden, wobei die Umsetzung von (Vill-c) mit (XI) durch gemeinsames Ruhren der Reak- 
tanten in einem geeigneten organischen Losungsrnittel in Gegenwart einer entsprechenden Base 
ausgefuhrt wird, wobei die Verbindungen der Formel (I), worin Yfur den Rest (c) steht, worin R 9 und R 10 
wie zuvor definiert sind und worin R 8 fur Wasserstoff steht durch Desulfurieren einer Verbindung der 
20 Formel (I-c-1) unter Ausbildung einer Verbindung der Formel 



D-ChL-0 



( 1—0—2) 



30 hergestellt werden, wobei die Verbindungen der Formel (I), worin Y den Rest (c) darstellt worin R 9 und 
R 10 wie zuvor definiert sind und worin R 8 fur C, — C 6 -Alkylthio oder Aryl-C 1 — C 6 -alkylthio steht durch 
erne ubliche S-Alkylierung der entsprechenden Verbindungen der Formel (l-c-1) mit einem geeigneten 
reaktionsfahrgen Ester der Formel 

R a 8 W (XII) 



35 



40 



worin R 8 a fur C, — C 6 -AIkyI oder Aryl-C, — C 6 -alkyl steht und worin W wie zuvor definiert 1st, unter Aus- 
bildung einer Verbindung der Formel 

SR 8 a 



ft ^^^'X / \ I < ^ o 10 

D-CH^-O- 



(i-c-3) 



dargestellt werden, und, gewunschtenfalls, die Verbindungen der Formel (l-c-3) unter Ausbildung von 
50 Verbindungen der Forme! (l-c-2) desulfuriert werden; oder 

e) Verbindungen der Formel (I), worin Y fur den Rest (d) steht, worin R 11 fur XH steht wobei X fur 
0 oder S steht und worin R 12 Wasserstoff, C— C B -A!kyl Oder Aryl-C, — C 6 -alkyl bedeutet welcher Rest 
R 12 durch R 12 a dargestellt wird, durch Cyciisieren einer Verbindung der Formel 



55 

. NH-NH— C— NH 

x , .. .a < 

mit 



D-CH„-0 "(3~ N 0 4 ""0^' ( V, "" d " 1 * 



|| (XIII) 
65 R 1z a — C — OH 
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Oder einem funktionellen Oerivat hievon hergestellt werden, wobei das erhaltene Produkt eine Verbin- 
dung der Formel 



10 



(l-d-1) 



ist, welche Umsetzung zweckma&ig durch gemeinsames Ruhren und Erhitzen der Reaktions- 
15 komponenten in einen entsprechenden organischen Losungsmittel ausgefuhrt wird; oder 

e)(i) die Verbindungen der Formel (I-d-1) in altemativer Weise dadurch hergestellt werden 
konnen, da& zunachst (VtII-d-1) mit einem entsprechenden Anhydrid der Formel 

(R ia a CO) 2 0 (Xlll-b) 

20 

oder einem Alkanoylhalogenid der Formel 

0 



25 



R 12 a C-Halogen 
unter Ausbildung einer Verbindung der Formel 



(Xlll-c) 



30 N— NH— C— NHr 



(XIV) 



35 



acyliert und anschlieSend das letztgenannte durch Ruhren und Erhitzen von (XIV) in einem alko- 
hoiischen alkaiischen Medium cyclisiert wird; oder 

e)(ii) Verbindungen der Formel (l-d-1) durch Umsetzung eines Hydrazinhydrochiorids der Formel 
40 (Vill-b) mit einer Verbindung der Formel 



45 



X=C=N— C— R« (Xlll-d) 



in N,N-Diethylethanamtn, Waschen das Reaktionsgemisches mit Wasser, Abdampfen des Losungs- 
mlttels und anschlieSendes Ruhren und Erhitzen des Ruckstandes in einem Gemisch aus Dichlormethan 
und Ethanol in Gegenwart von Alkali hergestellt werden; oder 
50 e)(iii) die Verbindungen der Formel (I), worin Y fur den Rest (d) stent, worin R 12 als R 1z a voiiiegt 

und worin R 11 Wasserstoff bedeutet durch Desulfurieren einer entsprechenden Verbindung der 
Forme! (l-d-1) hergestellt werden, worin XH fur SH stent, welche Verbindungen durch die Formel 



55 



< 



60 r—* N *) /~ (l-d-1 -a) 

D-CH 2 -0- 

65 dargestellt werden, wobei die gleiche Vorgangsweise wie fur die Desulfurierung von (!-c-1) zur 
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Herstellung von (l-c-2) eingehalten wird, wobei das Produkt eine Verbindung der Formel 



(I-d-2) 

D-CHo-0 



70 ist; oder 

e)(iv) Verbindungen der Formel (I), worin Y fur den Rest (d) steht, worin R 12 als R 12 a vorliegt und 
worin R 11 C t —C e -AlkYlthio oder Aryl-C,— C 6 -alkylthio bedeutet durch S-Alkyllerung einer Verbindung 
der Formel (l-d-1-a) mit einem reaktiven Ester der Formel 

15 R 11 a W (XV-a) 

hergestellt werden, worin W die zuvor angegebene Bedeutung hat und worin R l1 a fur C,— C 6 -Alkyl oder 

Aryl-C, Cg-alkyi steht wobei die gleiche Vorgangsweise wie fvir die Herstellung von (l-c-3) aus (i-c-1 ) 

und (XII) eingehalten wird, wobei das Produkt eine Verbindung der Formel 

20 

SR 11 a 



25 



SO 

I 



(l-d-3) 



ist und. gewiinschtenfalls, nach der gleichen Desulfurierungsmethode wie zuvor beschrteben, die Ver- 
bindungen der Formel (l-d-3) in die Verbindungen der Formel (l-d-2) Qbergefuhrt werden konnen: oder 
e)(v) Verbindungen der Formel (I), worin Y fur den Rest (d) steht, wonn R" fur XH I steht wobei X 
fur 0 oder S steht und worin R" Wasserstoff, C,— C 6 -Alkyl Oder Aryl-C,— C 6 -alkyl bedeutet, welcher 
35 Rest R 11 durch das Symbol R" b veranschaulicht wird, durch Cyclisierung einer Verbindung der Forme! 



45 2 



( Vlll-d-2) 



mit einer Verbindung der Formel 

0 

II 

so R ii b _C__OH 

oder einem funktionellen Derivat hievon unter Ausbildung einer Verbindung der Formel 



(Xlll-d) 



D-CH 2 -0 "J y ' XH 

hergestellt werden; oder 

65 e)(vi) Verbindungen der Formel (I), worin Y den Rest (d) darstellt, worin R 12 Wasserstoff bedeutet 



50 
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und worin R 11 die Bedeutung von R" b aufweist, durch Desulfurierung einer Verbindung der Formel 




10 D-OL-0 



{ l-d-4-a) 



unter Ausbildung eines Produktes der Formel 

15 R 11 



D-CHL-0 



d-d-5) 



25 hergestellt werden; oder 

e)(vii) Verbindungen der Formel (I), worin Y den Rest (d) bedeutet worin R 1 * fur C 1 — C 6 -Alkylthio 
oder Ar/I-C, — C 6 -alkylthio steht und worin R 11 die Bedeutung von R 11 b aufweist, durch S-Aikylierung 



efner Verbindung der Formel (l-d-4-a) mit einem reaktiven Ester der Formel 



JO 



R 12 b W (XV-b) 



hergestellt werden, worin W wie zuvor beschrieben ist und worin R 12 b fur — C e -Alkyl oder Aryl- 
C, — C 6 -alkyl steht wobei die zuvor fur die Herstellung von (l-c-3) aus (l-c-1) und (XII) beschriebenen 
Methode eingehaiten wird, wobei das Produkt eine Verbindung der Formel 

35 

.11 



* b 



Hi 

~ ~ SR12 b 

45 

ist, und wobei nach der vorbeschriebenen Desuffurierungsmethode die Verbindungen der Formel (l-d- 
6) ihrerseits in die Verbindungen der Formel (l-d-5) ubergefuhrt werden konnen; oder 

f) Herstellung von Verbindungen der Formel (I), worin Y fur einen Rest der Formel (e) steht worin 
R 14 die zuvor angegebene Bedeutung hat und worin R 13 fur Mercapto oder Hydroxy steht, welcher Rest 
so d urc h XH dargestellt wird, worin X fur 0 oder S steht, durch Cyclisierung einer Verbindung der 
Formel 



55 NH -C-NH-NH 2 

^N-J/^> ( VIII— e) 



D-CH 2 -0 



60 

mit einer Verbindung der Formel 

NH 

II (XV!) 

65. R14_C__NH 2 

51 
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Oder einem SSureadditionssalze hievon, wobei das Produkt eine Verbindung der Formal 



XH 



>= N 



10 



(i-e-1) 



ist; Oder 

f)(i) Hersteilung von Verbindungen der Forme! (I), worin Y fur den Rest (e) steht, worin R 14 wie 
zuvor deftniert ist und worin R 13 fur C, — C 6 -Alkyithio oder Aryi-C, — C 6 -aikylthio steht, welcher Rest R ,a 
is durch das Symbol SR 13 a dargesteilt wird, worin R 13 C, — C e -Alkyl oder Aryl-C, — C 6 -alkyl bedeutet, durch 
S-Alkylierung einer Verbindung der Formel 



SH 

20 

mit einer Verbindung der Formel R 13 3 W (XVII) 



wobei das Produkt eine Verbindung der Formel 

S 

>= N 



D-CH 2 -0 -^^T^^ 1 



(l-e-3) 



40 ist und f gewunschtenfails, Verbindungen der Formel (I), worin Y fur den Rest (e) steht, worin R 14 wie 
zuvor deftniert ist und worin R 13 fur Wasserstoff steht, durch Desulfurierung einer entsprechenden Ver- 
bindung der Formel (l-e-1-a) oder einer Verbindung der Formel (l-e-3) erhalten werden konnen, wobei, 
Standard-Desulfurierungsreaktionen, wie zuvor hierin beschrieben, angewendet werden, wobei das 
Produkt eine Verbindung der Formel 

45 



D-OH 2 ^-f>^W \=/ R <4 

ist; oder 

g) Hersteilung von Verbindungen der Formel (I), worin Y einen Rest (f) darsteiit, worin R 1S und R 16 
55 die zuvor angegebene Bedeutung haben, durch N-Aikylierung einer entsprechenden Verbindung der 
Formel 



OH 



60 



65 



D-CH 2 -0 W^^l ( <-e-1"b) 

.16 
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mit einem entsprechenden reaktiven Ester der Formel 

R 15 W (XVill) 

5 worm W und R' 5 die zuvor angegebene Bedeutung besitzen, wobei das Produkt eine Verbindung der 
Forme! 

i 1 r 1 O 

15 



10 



40' 



45 



D-CH 2 -Q-^ ~J > ' \=7^N^ | (l-f) 



R 16 

*5 ist; oder 

h) Herstellung von Verbindungen der Formel (I), worin Yfur den Rest (g) steht, worin R 17 wie zuvor 
definiert ist, jedoch eine von Mercapto unterschiedliche Bedeutung hat f welcher Rest R 17 durch das 
Symbol R 17 a dargestellt wird, durch Cycfisierung einer Verbindung der Formel (VHI-a) mit einem Azid 
und einer Verbindung der Formel 

20 

R 17 e -C[CMniederalkyl)] 3 (XIX) 
in einem entsprechenden sauren Medium, wobei das Produkt eine Verbindung der Forme! 

ist; oder 

h)(i) Herstellung von Verbindungen der Formel (I), worin Y fur den Rest (g) steht worin R 17 Mer- 
35 capto bedeutet durch Cyclisierung eines Isothiocyanats der Formel (Vlll-c) mit einem entsprechenden 
Azid in einem entsprechenden organischen Losungsmittel in Gegenwart von Alkali, wobei das Produkt 
eine Verbindung der Formel 



D-CH o -0 



<2T 



<K5lr ^ 



ist, wobei die Cyclisierungsreaktion auch durch Ruhren von (Vlll-c) mit einem Azid in Gegenwart eines 
entsprechenden quaternaren Ammoniumsalzes ausgefuhrt werden kann; oder 

h)(ii) Herstellung von Verbindungen der Formel (l-g), worin R 17 fur Wasserstoff steht, durch Desul- 
50 furierung einer Verbindung der Formel (l-g-2), wobei das Produkt eine Verbindung der Formel 

ist und 

6o gewunschtenfalls Herstellung von pharmazeutisch annehmbaren Saureadditionssalzen der Produkte 
der vorstehenden Stufen und gleichfails gewunschtenfalls Herstellung stereochemisch isomerer 
Formen der Verbindung (I), 

15. Ein Verfahren zur Herstellung einer chemischen Verbindung, ausgewahlt aus der cis - 1- 
|4 - [2 - (2,4 - Dichlorphenyl) - 2 - (1 H - 1,2,4 - triazoi - 1 - ylmethyl) - 1 r 3 - dioxolan - 4 - ylmethoxy]- 

65 phenyl) - 4 - [4 - (1H - imidazol - 1 - yl) - phenyl] - piperazin und die pharmazeutisch ann hmbaren 
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Saureadditionssalze und stereochemisch isomeren Formen hievon umfassenden Gruppe, gekennzeich- 
net durch Umsetzung von 4 - (4 - [4 - (1H - Imidazol * 1 - yl) - phenyl] - 1 - piperazinyi! - phenol mit 
cis - [2 - (2,4 - Dichiorphenyl) - 2 - (1 H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - didxolan - 4 - yimethyl]- 
methansulfonat 

5 16. Ein Verfahren zur Hersteilung einer chemischen Verbindung, ausgewahlt aus der cis - 1- 

|4 - [2 - (2,4 - Dichiorphenyl) - 2 - <1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethoxy]- 
phenyl} - 4 - [4 - (1.H - 1,2,4 - triazol - 1 - yl) - phenyl] - piperazin und die pharmazeutisch 
annehmbaren Saureadditionssalze und stereochemisch isomeren Formen hievon umfassenden 
Gruppe, gekennzeichnet durch Umsetzung von 4 - [4 - [4 - {1H - 1 ,2,4 - Triazol - 1 - yl) - phenyl] - 1- 

io piperazinyllphenol mit cis - [2 - (2,4 - Dichiorphenyl) - 2 - {1H - imidazol - 1 - ylmethyl) - 1,3- 
dioxoian - 4 - ylmethyl] - methansulfonat 

17. Ein Verfahren zur Hersteilung einer chemischen Verbindung, ausgewahlt aus der cis - 4- 
{4 - [4 - |4 - [2 - (2,4 - Dichiorphenyl) - 2 - (1H - imidazole 1 - ylmethyl) - 1,3 - dioxolan - 4- 
ylmethoxy] - phenyl] - 1 - piperazinyi] - phenyl! - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1 ,2,4 - triazol - 3- 

rs on und die pharmazeutisch annehmbaren Saureadditionssalze und stereochemisch isomeren Formen 
hievon umfassenden Gruppe, gekennzeichnet durch Umsetzung von 2,4 - Dihydro - 4 - [4 - [4 - (4- 
hydroxyphenyl) - 1 - piperazinyi] - phenyl! - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - on mit cis - [2- 
(2,4 - Dichiorphenyl) - 2 - (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyl] - methan- 
sulfonat 

20 1 8. Ein Verfahren zur Hersteilung einer chemischen Verbindung, ausgewahlt aus der cis - 4 - {4- . 

[4 . (4 - [2 - (2,4 - Dichiorphenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4- 
ylmethoxy] - phenyl! - 1 - piperazinyi] - phenyl! - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol- 
3 - on - Monohydrat und die pharmazeutisch annehmbaren Saureadditionssalze und stereochemisch 
isomeren Formen hievon umfassenden Gruppe, gekennzeichnet durch Umsetzung von 2,4-Dihydro- 

25 4 - (4 - [4 - (4 - hydroxyphenyl) - 1 - piperazinyi] - phenyl] - 2,5 - dimethyl - 3H - 1 ,2,4 - triazol - 3 - on 
mit cis - [2 - (2,4 - Dichiorphenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - yl- 
methyl] - methansulfonat 

1 9. Ein Verfahren zur Hersteilung einer Verbindung mit der Formel cis - 1 - {4 - [2 - (2,4 - Dichior- 
phenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxolan - 4 - ylmethoxy] - phenyl! - 4 - [4 - (5- 

30 methyl - 1H - 1,2,4 - triazol - 1 - yl) - phenyl] - piperazin, gekennzeichnet durch Umsetzung von 4- 
{4 - [4 - {5 - Methyl - 1 H - 1 ,2,4 - triazol - 1 - yl) - phenyl] - 1 - piperazinyi! - phenol mit cis - [2 - (2,4- 
Dichlorphenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyl] - methan- 
sulfonat 

20. Ein Verfahren zur Hersteilung einer chemischen Verbindung gemaS Anspruch 12, ge- 
35 fcennzeichnet durch Umsetzung einer Verbindung (II) mit der Formel 

D — CH 2 — W <■■> 

worin D fur jj~ — I s1 



40 



J 



45 



NH 2 



i 

CH 2 Ar 
0^0 

so steht und W ein reaktionsfahiger Esterrest ist, mit einer Verbindung der Formel 

I 

in einem entsprechenden reaktionsinerten organischen Losungsmittel bet erhohten Temperaturen oder, 
gewunschtenfalls, durch vorangehende Oberfuhrung des substituierten Phenols in ein Metallsalz hievon 
und anschlieSende Verwendung dieses Metallsalzes in der Umsetzung mit (II). 
60 21. Eine Verbindung gemaS einem der Anspruche 1 bis 10 oder 12, oder eine Zusammensetzung 

gemaS Anspruch 1 1 oder 13, zur Verwendung in der BekSmpfung des Wachstums eines Fungus oder 
eines Bacteriums. 

22. Ein Verfahren zur Hersteilung einer pharmazeutischen Zusammensetzung, umfassend das 
Vermischen einer wtrksamen Menge einer Verbindung gemafc einem der Anspruche 1 bis 10 oder 12 
65 mit einem inerten Tragermaterial. 
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Revendications 



1. Un compose chimique choisi parmi le groupe constitue par un derive d'azole ayant pour 
formule: 

N 



to 



ts 



N 
I 

CH 2 Ar 
0^0 



CHo-O 



et ses sels d' addition d'acides acceptables en pharmacie et leurs formes isomeres stereochimiques, ou; 

20 Q est un element choisi dans le groupe constituS par CH et N; 

Ar est un Element choisi dans le groupe constitue par phenyie, thtenyle, halogenothtenyle et phenyie 
substituS, iedit phenyie substitue ayant 1 d 3 substituants choisis chacun independamment dans le 
groupe constitu6 par halogeno, alkyle en C, — aicoxy en C, — C e et trifiuoromgthyle; et le radical Y 
est un element choisi parmi le groupe constitu^ par 

25 un radical 1H-pyrrol-1-yle de formule 



30 



(a) 



35 ou R\ R 2 , R 3 et R 4 sont chacun choisis independamment parmi le groupe constituS par un hydrogen 
un alkyle en C, — C 6 , un aryle et un aryl-alkyle en C, — C 6 ; ' " ' 

un radical 1 H-pyrazol-1 -yle de formule 



40 



4$ 



- N 



(b) 



50 



ou R s , R 6 et R 7 sont choisis chacun independamment parmi le groupe constitue par un hydrogene, un 
alkyle en C, — C e , un aryle et un aryl-alkyle en C r 
un radical 1H-imidazoi-1-yle de formule: 



'6' 



55 




(c) 



50 ou R 8 est choisi parmi le groupe constitue par un hydrogene, un alkyle en — C 6 , un mercapto, un 
alkylthio en C, — C 6 et un aryl-alkylthio en C, — C 6 et R 9 et R 10 sont choisis chacun independamment 
parmi le groupe constitue par un hydrogdne, un alkyle en C, — C 6 , un aryle et un aryl-alkyle en C r 



65 
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to 



15 



20 
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un radical 1H-1,2,4-triazoM-yle de formule 



-N i 



R 11 



(d) 



>-' 



'H 

.12'' 



oil Tun de R 11 et R 12 est choisi parmi le groupe constitue par un hydrogene, un hydroxy, un mercapto. un 
alkylSo en C,-C. et un aryl-Slkylthio en Cl -C e , 1'autre etant choisi parmi le groupe constrtue par un 
hydrogene. un alkyle en C,— C 8 et un aryl-alkyle en C,— C 6 ; 
un radical 4H-1,2.4-triazol-4-yle de formule 



R 13 



-N le) 



R 14 ' 



ou R 13 est choisi parmi le groupe constitue par un hydrogene. un mercapto. un hydroxy, un aHcylthio en 
» 2"-C e et un Sl-alkylthio 9 en et R» est choisi parmi le groupe constrtue par un hydrogene. un 

alkyle en C,— C e , un aryle et un aryl-alkyle en C,— 

un radical 2,3-dihydro-4H-1.2,4-triazol-4-yle de formule 

O B 15 ■ 

kN 7 



35 "rW 



-N | (f) 



ou R 1S est choisi parmi le groupe constitue par un alkyle er ,0,-0, , -tun ^^SS^C^ 
choisi parmi le groupe constitue par un hydrogene, un alkyle en C,-C 6 et un aryi alkyle „ 
un radical 1H-1,2,3.4-tetrazol-1-ylede formule 

N-N 

-N I (g) 
\=N 



R 17 



ou R' 7 est choisi parmi le groupe constituS par un hydrogene, un mercapto. un alkyle en C,— C 6 , un 
SffedR S^XS &n. la definition precedente est choisi parmi ie groupe constitue par 

50 Zt;At^%t^% substituants choisis chacun ^P~- parmi ^groupe 
constitue par un halogeno, un alkyle en C,-C 6 , un alcoxy en C,--C, « un trrfl uor p™*v»- 

2. Un compose chimique choisi parmi le groupe constrtue par la cis-1 -IJ-|f^** to ™ 
nhBnvl)-2-(1H-1.2.4-triazol-1-ylm6thyl)-1,3-dioxolan-4-ylm4thoxy]-phenyl|-4 - [4 - (1H - imtdazol - • 1 ■.- 

a SpKXSrazfnret ses sels d'addition d'acides acceptables en pharmacie et leurs formes .someres 
sterlochuTjiques. & ^ ^ g ^/^^t^T 

n h&n„i\ o (1 H-imidazol-1-vim6thyl)-1 ,3-dioxo an-4-ylmethoxy]-ph«§nyll-4-[4 - (1 H - 1 ,2,4 - tnazol - i 
^mS^S&S^i^aii^ d'acides acceptables en pharmacie et leurs formes .someres 

eo ster^himiques ^ ^ ^ d^444-|4^2j«l*bj> 

ahsnvl 2-(1 H-imidazol-1 -ylmethyO-1 ,3-dioxolan-4-ylmethoxy phenyl|-1 -piperazinyl]phenyl| - 2,4 - d. - 
Rj^.i5K^^li!Sri ! ^-on. et ses sels d'addition d'acides acceptables en pharmace et 
leurs formes isomeres stereochimiques. . . . . , . M rh , am _ 

65 5. Un compose chimique choisi parmi le groupe constitue par la ci S -4-{4-[4-(4-l2-(2.4-dichloro 
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phenyl)-2^1H-1,2,4-triazol-^ 2 ,4 - 

dihydro-2,5-dim'thyl~3H~1 ,2,4-triazol-3-one monohydratee et ses sels d'addition d'acides accept- 
ables en pharmacie et leurs formes isomeres st 'reochimiques. 

6. Un compose chimiqu choisi parmi le groupe constitue par la cis-1-|4-[2-(2,4-dichloro- 
5 phenyl)-2-(1 H-1 ,2.4-triazol-1 -yl methyl)- 1 ,3-dioxolan-4-ylmethoxylphenyl| - 4 - [4 - (1 H - tetrazol - 1 - 

yDphenylJpiperazine et ses seis d'addition d'acides acceptables en pharmacie et leurs formes isomeres 
stereochimiques. 

7. Un compose chimique choisi parmi ie groupe constitue par la cis-1-[4-[2-(2,4-dichloro- 
ph£nyl)-2-(1 H-1.2,4-triazol-1-yimethylM f 3-dioxolan-4-yimethoxy]phenyl|-4-(4-[3-(methylthio) - 1 H - 

io 1,2,4-triazol-1-ylJ-phenyi|pip6razine et ses seis d'addition d'acides acceptables en pharmacie et leurs 
formes isomeres stereochimiques. 

8. Un compose chimique choisi parmi le groupe constitue par la cis-4-l4-[4-[4-[2-(2,4-dichloro- 
phenyl)-2-(1H-1 ( 2,4-triazol-1-ylmethyi)-1 # 3-dioxolan-4-ylmethoxy]ph^nyl}-1 - piperazinyl]phenyi| - 2 - 
ethyl^^-dihydro-S-m^thyl-SH-l^^-triazol-S-one et ses sels d'addition d'acides acceptables en 

is pharmacie et leurs formes isomeres stereochimiques. 

9. Un compose chimique choisi parmi le groupe constitue par la cis-4-|4-(4-(4-[2-{2,4-dichloro- 
phenyi)-2-< 1 H-1 ,2,4-triazol-1 -ylmethylM ,3-dioxolan-4-yimethoxy]phenyl |-1 -piperazinyl]phenyl|- 2,4 - 
dihydro-5-methyl-2-propyl-3H-1,2,4-triazol-3-one monohydratee et ses sels d'addition d'acides 
acceptables en pharmacie et leurs formes isomeres st6reochimiques. 

20 10. Un compose chimique choisi parmi le groupe constitue par la cis-4-{4-[4-(4-[2-(2,4-di- 

chlorophenyl) - 2 - (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxolan - 4 - ylmethoxy]phenyl| - 1 - piper- 
azinyljphenyll^-ethyl^^-dihydro-SH-l^^-triazol-S-one et ses sels d'addition d'acides acceptables 
en pharmacie et leurs formes isomeres stereochimiques. 

1 1. Une composition pour (utter contre le deveioppement d'un micro-organisme choisi parmi le 
is groupe constitue par tes champignons et fes bacteries, comprenant une matiere support inerte et 

comme ingredient actif une quantite antifongique ou antibacterienne efftcace d'un compose selon I'une 
quelconque des revendications 1 £ 10. 

12. Un compose chimique ayant pour formule: 

o 

N 
I 



35 



40 




et ses sels d'addition d'acides acceptables en pharmacie et leurs formes isomeres stereochimiques, oCi: 
Q est un element choisi parmi le groupe constitue par CH et N; 

Ar est un element choisi parmi le groupe constitue par phenyie, thienyle, halogenothienyle et phenyle 
45 substitu6, ledit phenyle substitue ayant 1 £ 3 substituants choisis chacun independamment parmi le 
groupe constitue, par halogeno, alkyle inferieur, alcoxy inferier et trrfluoromethyle. 

13. Composition pour lutter contre le deveioppement d'un micro-organisme choisi parmi le 
groupe constitue par ies champignons et les bacteries, comprenant une matiere support inerte et 
comme ingredient actif une quantite antifongique ou antibacterienne efficace d'un compose selon la 

so revendication 12. 

14. Un proc6de pour preparer un compose chimique selon la revendication 1, caracterise par a) la 
reaction d'un compose de formule: 



55 




go avec un compose de formule 

D — CH 2 — W (||) 



65 
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ou 0 est 



n — N 

D 



CH„ Ar 
Xr 



cr 

70 



W est un reste d'ester rSactif; 

Y' est semblable £ Y comme pr6c6demment ddfini, mais est autre qu un radical de formula *c, ou 
15 (g) ou R 8 , et respectivement R 17 sont un mercapto et autres qu'un radical de formule (d) ou (e) ou R n ou 
R 12 , et respectivement R 13 , sont un mercapto ou un hydroxy; 



pour preparer un compost de formule 



25 



la faction etant effectuee dans un solvant organique approprie inerte dans la reaction, a des 
temperatures elevees. et, si on le desire, d'abord la conversion du phenol substrtue en un de ses sels 
metalliques et I'emploi ensuite dudit sel metalllque dans la reaction avec (II); ou 
b) la cyclisation d'un compose de formule . 



30 " 

,CH 2 -CH 2 -halo 



3S D-CH 2 -0 fjf X CH 2 -CH 2 -halo (IV) 



40 



avec un compose de formule: NH 2~\' 7 (V) 



" la reaction etant effectu<§e par agitation ensemble des composes nJagissants en presence d un solvant 
polaire approprte, en melange avec un solvant organique miscible £ I'eau approprrS ou 
45 c) la N-alkyiation d'un compose de formule^ 



/ \ 

NH 



D " CH2_0 W 

avec un compose de formule . $^ 



(VI) 



(VII) 



ladite N-alkylation etant effectuee par agitation ensemble des composes reagissants, en presence d'une 
base appropriee; ou 

d) la cyclisation d'un compose de formule 
60 A 

°- ch ^O^^"^ (vm) 

58 
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ou A est un groupe amino ou un d§riv<§ approprie correspondant, avec un agent de cyciisation approprie 
et, si on ie desire, introduction de substituants dans les composes teterocycliques ainsi obtenus la 
nature de A dans la formule (VIII) ainsi que la nature de I'agent de cyciisation que I'on utilise dans le 
stade de cyciisation dependant de la signification de Y dans les composes desires (I), 

d)(i) les composes de formule (I) ou Y repr'sente le radical (a) ou R\ R 2 , R3 e t R 4 ont la 
signification precedemment d§finie, dSrivant d'une amine appropriee de formule 



10 



NHL 



75 



par cyciisation de ce dernier compose avec un compost de formule 

0 0 

II I! 

R 1 — C — CH — CH — C — R 2 

20 R3 R4 

ou un compost de formuie 



,t 



25 



30 



R 3 R . O-Alkyi 



R*2' O-alkyl 



pour preparer un compose de formuie 



{ Vlll-a) 



(IX-a) 



(IX-b) 



35 



40 



D-ChL-0 



d-a) 



la reaction de (Vlll-a) avec (IX-a) itant effectuee en agitant et portant £ reflux ensemble les composes 
r§agissants dans un soivant approprie, en presence d'une base appropriee; 

d)(ii) les composes de formuie (I) ou Y repnlsente la radical (b) oCi R s , R 6 et R 7 ont la signification 
45 pr£c6demment definie d^rivant d'une hydrazine appropriee de formule 



50 



D-CH 2 -0 -^~^T ^ I 



\ 



NH-NhL 



55 



60 



par cyciisation de cette derniSre avec une dione appropriee de formule 

0 0 

. II i! 

R 5 — C — CH — C — R 6 -+ 

I 

R 7 



( VIM— b) 



(X) 
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pour pr6par r un compose de formule 



w 



15 



20 



25 



30 



35 



40 



45 



(l-b) 



la faction de (Vlll-b) avec (X) etant effectu6e selon le mime mode operatoire que pour a preparation 
de (l-a) a partir de (Vlll-a) et de (IX-a). et lorsque R s est un hydrogens, le groupe carbonyle adjacent de 
(X) est de preference acetalise avant la reaction dudit (X) avec (Vlll-b) pour obtenir un derive de 
Dvrazole oil R 6 est situ6 de facon bien determinee dans la position 5; 

P dHiiS les composes de formule (I) ou Y represente un radical (c oii R' et R" sort comme 
precedemment defini et oD R" represents un mercapto, etant prepares par cycl.sat.on dun 
isothiocyanate approprie de formula 



N-C-S 



( VIII— c) 



avec un compose de formule 



pour preparer un compose de formule 



R 10 0 



H 2 N — CH — C — R 8 



(XI) 



(l-c-D 



,10 



la faction de (Vlll-c) avec (XI) etant effectuee par agitation ensemble des <»mP°^ ™0™ " n J? ^ 
un solvant organique approprie en presence d'une base appropriee. les composes de formule (I) ou Y 
reoSsen?e le radical (c) ol R 9 et V sont comme precedemment difint et ou R 8 represente un 
rfydrogTnt Sant obtenus par desulfuration d'un compose de formule (l-c-1 ) pour preparer un compose 

de formule 



D-ChL-0 



50 



55 



60 



65 



,10 



(l-c-2) 



les composes de formule (I) ou Y represente le radical (c) ou fj et R™ sont comme PrtcMemitwijt 
decrit et ou R 8 est un alkylthio en C,— C 8 ou un aryl-alkylthio en C,-C v etant prepares en soumettant 
fes composes correspondants de formJ.e (l-c-1) a une S-alkylation standard avec^n ester reacrt 
approprie de formule R 8 8 W (XII) ou R a est un alkyle en C,-C 6 ou un aryl-alkyle en C,— C e et ou W est 
comme precedemment d6fini, pour preparer un compose de formule 



SR 8 a 



D-O-L-0 



.10 



( l-c-3) 
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et, si on le desire, les composes de formule (l-c-3) peuvent etre desulfures pourfournir !es comooses de 
formule <l-c-2); ou 

e) la preparation des composes de formule (I) ou Y est le radical (d), ou R 11 represente XH X etant 
0 ou S, et ou R 12 est un hydrogene, un alkyle en C t — C 6 ou un aryl-alkyle en C,— C 8 , (edit R 12 etant 
5 represente par R 12 a par cyclisation d'un compose de formule 



v v > v J V ^ NH— NH— C— NH 9 



•{XKT 



D-CH 2 -0-(/ 4-N N— (' ^ (VIII-d-1) 



avec 

0 

II 

R" a — C— OH 

ou un de ses derives fonctionnels, le produit obtenu etant un compose de formule 
20 XH 



(XIII) 



0-CH„-0 



30 ladlte reaction §tant effectu6e de facon appropriee en agitant et chauffant ensemble les composes 
reagissants dans un solvant organique approprie; ou 

e)(i) les composes de formule (i-d-1) peuvent sinon etre prepares tout d'abord par acylation de 
(VIII-a-1) avec un anhydride approprie de formule 

35 (R t2 a CO) 2 0 (Xlll-b) 

ou un ha!og6nure alcanoFque de formule 



0 

40 R 12 a C-halo 
pour preparer un compose de formule 



(xni-c) 



45 



X 

II 

N-NH-C-NH, 



XIV) 



SO u-un 2 -u-^y r 



et, ensuite, cyclisation de ce dernier par agitation et chauffage de (XIV) dans un milieu alcaiin 
alcoolique; 
55 ou 

e)(ii) preparation des composes de formule (l-d-1) par reaction d'un chlorhydrate d'hydrazine de 
formule (Vlll-b) avec un compose de formule 

0 

60 || 

X=C=N— C— R 12 a (XIU-d) 

dans la N,N-di6thylethanamine, lavage du melange rSactionnel avec de I'eau, Elimination du solvant par 
evaporation puis agitation et chauffage du residu dans un melange de dichloromethane et d'ethanol en 
presence d'un afcafi; 
65 ou 



61 
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e)(iii) preparation des composes de formule (I) ou Y represente le radical (d) ou R" est : R« £1 : ou 
R» est un hydrogene par declaration d'un compose correspondant de formule (l-d-1) ou XH est SH. 
lesdits composes etant repnlsentes par la formule 



SH 




15 selon le m§me mode opSratoire que pour la dfisuifuration de (l-c-1) pour preparer (l-c-2), ie produit 
etant un compost de formule: 



20 



25 



D-CH o -0 



e)(iv) la reparation de comports de formule (I) ou Y represente te radical (d) ou R" est R et ou 
R» est un a I kE e C,-C a ou un aryl-alkylthio en C,-C v par S-alkylation d'un compose de formula 
so fl d-1-a) avec un ester re^ctif de formule R" a W. (XV-a), ou W a la signification precSdemment dtfin e 
it ou R» i alkyle en C.-C, ou un aryl-alkyle en C,-^, selon le mime mode operate, e 

?ur P Su^ a Te P aSio«: < deTc-3> dpartlr de (l-c-1) et (XII). le produit etant un compose de formule 

35 SR a 



D-CH,-0 " 




45 et, si on le desire, selon le meme mode de desulfuration que pr/cedemmenl : decrit. les composes de 
formule (l-d-3) peuvent etre transformed en les composes de formule U-d-Z), ou 
rormuuM a ' P composes de formule (I) ou Y represente le radical (d) ou R est XH X 

etant 0 ou S et ou R« est un hydrogene. un alkyle en C,-C. ou un aryl-alkyle en C,-C 6 , ledrt R 
Stant represent par R 1, b . par cyciisation d'un compose de formule 



50 



55 



SO 



N-NH„ 



D-CH 2 -0 
avec un compose de formule 



65. 



0 

II 

R 11 „ — C — OH 



(Xlll-d) 
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ou un de ses derives foncti nnels, le produit etant un compose de formule 



5 



10 




(l-d-4) 



ou 

e){vi) la preparation de composes de formule (I) ou Y represente la radical (d) ou R 12 est un 
hydrogdne et ou R 11 a la signification de R t1 b , par desulfuration d'un compose de formule 



15 



20 




(i-d-4-a) 



25 

le produit etant un compose de formule 



30 




(l-d-5) 



ou 

e)(vii) la preparation de composes de formule (I) ou Y represents ie radical (d) ou R 12 est un 
alkylthio en C,— C 6 ou un aryi-alkylthio en C, — C s et ou R 11 a la signification de R 11 b , par S-alkylation 
d'un compost de formule (l-d-4-a) avec un ester reactif de formule R ,2 b W, (XV-b), ou W est comme 
40 precedemment decrit et ou R 12 b est un alkyle en — C 6 ou un aryl-aikyle en C, — C 6 , selon le mode 
operatoire precedemment decrit pour la preparation de (l-c-3) & partir de (l-c-1) et de (Xll) r le produit 
etant un compose de formule 



45 



50 




(I-d-6) 



et suivant le mode de desulfuration decrit ci-dessus, les composes de formule (l-d-6) peuvent £ leur 
tour etre transformes en les composes de formule (l-d-5), ou 
55 f) la preparation de composes de formule (I) ou Y represente un radical de formule (e) ou R 1 * a la 
signification precedemment definie et ou R 13 represente un mercapto ou un hydroxy, ledit R 13 etant 
represente par XH, ou X est 0 ou S, par cyclisation d'un compose de formule 



65 




( VIM-e) 
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avec un compose de formule 

NH 

R"_C_NH 2 (XVI) 

5 

ou un de ses sels d'addition d'acides, le produit etant un compose de formule 



XH 




(l-e-1) 



f)(i) la preparation de composes de formule (I) oO Y represente le radical (e) oQ R 14 est comme 
precedemment defini et oli R 13 represente un alkylthio en C,— C 6 ou un aryl-alkyithio en C,— C 6 , ledit 
20 R 13 etant represents par SR 13 a , oQ R 13 a est un alkyle en C t — C s ou un aryl-alkyle en C t — C 6 , par S- 
alkylation d'un compose de formule 



25 




(l-e-1 -a) 



30 avec un compose de formule R 13 a W (XVII) 

le produit etant un compose de formule 



35 



40* 




(l-e-3) 



et si on le desire, les composes de formule (I) oti Y represente le radical (e) oti R 14 est comme 
precedemment defini et od R 13 represente un hydrogene, peuvent §tre prepares par disulfuration d'un 
45 compost correspondant de formule (l-e-1 -a) ou d'un compose de formule (l-e-3), selon des reactions 
de d£sulfuration standards comme precedemment decrit ici, le produit etant un compose de formule 



50 




(l-e-2) 



55 g) la preparation de composes de formule (i) oO Y represente un radical (f) oQ R 15 et R 16 ont la 
signification precedemment definie, peuvent deriver d'un compose approprie de formule 



OH 



60 




( |-e-1-b) 
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par N-alkylation de ce dernier avec un ester reactif approprie de formule R 15 W (XVIII) ou W et R 15 ont 
les significations precedemment d^finies, le produit etant un compost de formule 




d-f) 



h) la preparation de composes de formule (I) ou Y represente le radical (g) ou R 17 est comme 
precedemment defini, mais est autre qu'un mercapto, ledit R 17 §tant represent^ par R 17 a , par cyclisation 
d'un compose de formule (Vlli-a) avec un azide et un compost de formule 

R 17 a — C[0-(alkyl inf6rieur)] 3 (XIX) 
dans un milieu acide approprte, le produit Stant un compose de formule 



20 



25 




ou 

h)(i) la preparation de composes de formule (I) ou Y represente le radical (g) od R 17 represente un 
mercapto, par cyclisation d'un isothiocyanate de formule (Vlli-c) avec un azide approprie, dans un 
30 solvant organique approprie en presence d'un alcali, le produit etant un compose de formule 



35 




( i-g-2) 



40 ou la reaction de cyclisation peut egalement §tre effectuSe par agitation de (Vill-c) avec un azide en 
presence d'un sel d'ammonium quaternaire approprie, dans un systeme solvant approprie; 
ou 

h)(ii) la preparation de composes de formule (l-g) ou R 17 est un hydrogSne, par desulfuration d'un 
compost de formule (l-g-2), le produit etant un compose de formule 

45 



N-N 



50 




(i-g-3) 



et, si on le desire, la preparation des sels d'addition d'acides acceptables en pharmacie des produits des 
55 stades ci-dessus, et egalement, si on le desire, la preparation des formes isomeres stereochimiques des 
composes (I). 

1 5. Un procede pour preparer un compose chimique choisi parmi le groupe constitue par la cis- 
1 - {4 - (2 - (2,4 - dichlorophenyl) - 2 - (1H - 1,2,4 - triazol - 1 - yimethyl) - 1,3 - dioxolan - 4- 
ylmethoxy]ph6nyl| - 4 - [4 - (1H - imidazol - 1 - yl}phenyl]piperazine et ses sels d'addition d'acides 

so acceptables en pharmacie et leurs formes isomdres stereochimiques, caracteris6 par la reaction du 
4 - |4 - [4 - (1H - imidazol - 1 - yllphenyl) - 1 - piperazinylJphSnol avec le methan sulfonate de cis- 
[2 - (2,4 - dichlorophenyl) - 2 - (1 H - 1,2,4 - triazol - 1 - yimethyl) - 1,3 - dioxolan - 4 - ylmethyle]. 

1 6. Un procede pour preparer un compose chimique choisi parmi le groupe constitue par fa cis- 
1 - (4 - [2 - (2,4 - dichlorophenyl) - 2 - (1 H - imidazol - 1 - yimethyl) - 1 ,3 - dioxolan - 4 - yimethoxy]- 

65 phenyl} - 4 - [4 - (1H - 1,2,4 - triazol - 1 - yl)phenyi]piperazine et ses s Is d'addition d'acides 
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acceptables en pharmacie et leurs formes isomdres st£r6ochimiques, caract6ris6 par la reaction du 
4 - (4 - [4 - (1H - 1,2,4 - triazol - 1 - yl)ph6nyl] - 1 - piperazinyl [phenol avec ie methanesulfonate de 
cis - [2 - (2,4 - dichlorophenyl) - 2 - (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - ylm<§thyle]. 

17. Un proc6d6 pour preparer un compost chimique choisi parmi le groupe constitue par la cis- 
s 4 - (4 -'[4 - (4 - [2 - (2.4 - dichlorophenyl) - 2 - (1 H - imidazol - 1 - ylmethyl) - 1 ,3 - dioxoian - 4- 

ylrn<§thoxy]ph<§nyl| - 1 - pipdrazinyllphenyll - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3- 
one et ses sels d' addition d'acides acceptables en pharmacie et leurs formes isomdres stereochimiques, 
caracterise par la reaction de la 2,4 - dihydro - 4 - (4 - [4 - (4 - hydroxyphenyi) - 1 - piperazinyl]- 
phenyi) - 2,5 - dimethyl - 3H - 1,2,4 - triazol - 3 - one avec le methanesulfonate de cis - [2 - (2,4- 
10 dichlorophenyl) - 2 - {1H - imidazol - 1 - ylm6thyl) - 1,3 - dioxoian - 4 - ylmethyle]. 

18. Un procedfi pour preparer un compose chimique choisi parmi ie groupe constitue par la 
cis - 4 - |4 - 14 - (4 - [2 - (2,4 - dichlorophenyl) - 2 - (1H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1 ,3 - dioxolan- 
4 - ylmSthoxyfohSnyl) - 1 - pip6razinyl]ph6nyl| - 2,4 - dihydro - 2,5 - dimethyl - 3H - 1,2.4 - triazol- 

3 - one monohydratee et ses sels d'addition d'acides acceptables en pharmacie et leurs formes 
is isomeres stireochimiques, caracterise par ia faction de la 2,4 - dihydro - 4 - (4 - [4 - (4 - hydroxy- 
phenyl) - 1 - piperazinyllphenyl} - 2.5 - dimethyl - 3H - 1,2,4 - triazol - 3 - one avec ie methane- 
sulfonate de cis - [2 - (2,4 - dichlorophenyl) - 2 - (1 H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxolan- 

4 - yimethyie]. 

1 9. Un procede pour preparer un compost de formule cis - 1 - {4 - [2 - (2,4 - dichlorophenyl) - 2- 
20 (1 H - 1 ,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - y!methoxy]ph6nyl} - 4 - [4 - (5 - methyl - 1 H- 

1,2,4 - triazol - 1 - yl)ph§nyl]piperazine, caracterise par ia reaction du 4 - (4 - [4 - (5 - methyl - 1H- 
1,2,4 - triazol - 1 - yOphenyl] - 1 - pip£razinyl}ph$nol avec ie methanesulfonate de cis - [2 - (2,4- 
dichtorophenyl) - 2 - (1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dioxoian - 4 - ylm6thyie] ; ^ 

20. Un procede pour preparer un compose chimique selon la revendication 12, caracterise par la 
25 reaction d'un compose (II) de formuie D — CH 2 — W (II) oCi D est 




N 
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et W est un reste d'ester reactif, avec un compose de formule 




quantity efRcace d'un compose revendique dans I'une queiconque des revendications 



avec une matiere support inerte. 
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